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CLINICAL AND EXPERIMENTAL 


SERUM GLUTAMIC OXALACETIC TRANSAMINASE AS AN INDEX OF 
HEPATOCELLULAR INTEGRITY 


Davip W. MoLANpeErR, M.S., M.D., FELIx Wr6sBLEwsKI, M.D., anb 
JoHN §. LaDusr, M.D., Px.D. 
New York, N. Y. 


LUTAMIC oxalacetic transaminase (GO-T) is a specific enzyme concerned 

with the transfer of the alpha amino nitrogen of aspartic acid to alpha 
ketoglutarie acid, resulting in the synthesis of a new amino acid, glutamic acid, 
and a new alpha keto-acid, oxaloacetic acid (Fig. 1). This protein catalyst is 
widely distributed in animal tissues but its concentration or activity is greatest 
in heart muscle, skeletal muscle, brain, liver, and kidney in decreasing order.* 

The relatively high GO-T activity in liver tissue suggested to us that liver- 
cell injury might result in a release of this enzyme into the serum comparable 
with that already reported following acute myocardial infarction.? None of the 
liver funetion tests presently available provides a useful index of the degree of 
liver-cell injury or destruction. 

The following experiments suggest that serum glutamic oxalacetie tran- 
saminase activity (SGO-T) seems to be an extremely sensitive index of hepato- 
cellular integrity. The extent of any necrotizing process upon the liver pa- 
renchyma appears to be reflected in the level of enzyme activity. The day-to-day 
change of SGO-T apparently parallels the degree and extent of injury as well 
aS the rate of progress in attaining restoration of normal hepatocellular function 
‘ollowing acute injury to the liver cells. 
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The striking elevation of SGO-T activity in two patients exposed to CCl, 
two days before hospital admission is shown in Figs. 2 and 3. The enzymatic ac- 
tivity fell rapidly to normal within one week in both patients, despite the fact 
that one was oligurie for three days. The bilirubin was only moderately elevated 
and the cephalin flocculation fell to 1 plus by discharge. Both patients reeov- 
ered. These observations led to the present experimental study. 
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Fig. 1.—Spectrophotometric transaminase assay. A double enzyme system is involved in 


determining transaminase activity. Serum is added to a substrate containing aspartate and 
alpha-ketoglutarate, which, in the presence of malic dehydrogenase, oxidizes DPNH:2 to DPN. 
The decrease in optical density is measured in a Beckman spectrophotometer. The micromolar 
extinction coefficient of DPNH2: is 2.05. 


EXPERIMENTAL METHOD 


White rats of the Wistar strain weighing 200 to 300 grams, of equal sex distribution, 
were maintained on a Purina fox chow diet. Initial SGO-T activity was determined on fast- 
ing blood secured by cardiac puncture using a No. 25 hypodermic needle under light ether 
anesthesia. The serum glutamic oxalacetic transaminase activity was periodically measured 
as well as the serum cholinesterase? and alkaline phosphatase activity.4 Control animals 
were treated exactly as the experimental animals, except that saline was given by tube 
rather than carbon tetrachloride. On alternate days, to a comparable group of rats, CCl, was 
administered in 0.1 ml. per kilogram doses via a small soft rubber catheter passed into the 
stomach. 

Measurement of the Enzyme.—The SGO-T activity of the serum was determined spec- 
trophotometrically.6 The reactant depends upon a double enzyme system with all substrates 
present in excess (Fig. 1). The decrease in optical density resulting from oxidation of DPNH, 
(coenzyme I) to DPN is measured spectrophotometrically. The rate of the reaction is 
dependent upon the concentration of SGO-T. One unit is designated as a change in optical 
density of 0.001 per milliliter per minute at wave.length 340 my. The normal range for 
adult human beings is 8 to 40 units per milliliter per minute (mean 22.1 with a standard 
deviation of 6.8); in the rat the normal varies between 170 and 350 units. GO-T activity 
has been demonstrated in all human and animal sera tested in our laboratory. The return 
of the serum glutamic oxalacetic transaminase activity to normal levels was followed after 
four to six intubations of CCl, All transaminase determinations were carried out using 
0.2 ml. of serum except where greatly increased enzyme activity made the use of a 1:10 
dilution of serum necessary. All analyses were made at room temperature (24° C. to 30° C.). 
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Fig. 3. 


Figs. 2 and 3.—Striking elevation of transaminase activity was observed in two patients 
exposed to CCla two days before hospitalization and the return of the enzyme level to normal 
as the acute necrotizing process subsided. Moderate bilirubin elevation and positive cephalin 
cholesterol flocculation tests accompanied the increase of SGO-T activity. 
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Le eli SERUM GLUTAMIC OXALACETIC TRANSAMINASE 835 
RESULTS 

Microscopic as well as gross study of the liver and kidneys was made in all 
animals at varying periods. In 69 determinations in normal.rats, repeated car- 
diae puncture using a No. 25 hypodermic needle did not seem to increase trans- 
aminase activity. Serum oxalacetic transaminase activity ranged from 100 to 
350 units with a mean of 230 units. In the group of animals weighing 200 Gm. 
after two intubations of CCl, the serum glutamic oxalacetic transaminase ac- 
tivity ranged from 370 units per milliliter to 480 units per milliliter (Table I). 
In several animais, the enzyme activity returned to normal within two to four 
days following the last intubation of hepatotoxin (Table I, Fig. 4). 
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Fig. 4.—The average serum glutamic oxalacetic transaminase activity following ad- 
ministration of different amounts of carbon tetrachloride is shown, the vertical lines indicating 
the range. With increasing amounts of CCl intubated in divided doses, higher transaminase 
levels are observed. In the group of animals receiving 1.2 ml. CCls4, normal levels were ob- 
served twelve days following the peak of enzyme activity. 


Of this same group, 4 animals received 0.8 ml. CCl, (0.1. ml. per kilogram) 
and their SGO-T activities ranged from 700 to 900 units per milliliter (Table 
I). In two animals followed without further administration of CCl,, normal 


/ 


levels were observed in two to four days. 

In four rats that received a total dose of 1.2 ml. CCl, the activity varied 
trom 1,620 to 4,350 units per milliliter. Three of these animals were serially 
followed and in 2 of these the transaminase activity was again normal within 
twelve days following the last dose of hepatotoxin (Table I, Fig. 4). 
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Inspection of Fig. 4 reveals that with increasing amounts of CCl,, higher 
serum transaminase activities are found. With increasing levels of activity, a 
longer time for the activity to return to normal is required. 

In the group of heavier animals, higher transaminase levels are shown to 
be reached earlier; this is to be expected from the larger dose of hepatotoxin ad- 
ministered. The SGO-T ranged from 500 to 800 units per milliliter following 
0.6 ml. CCl, administered in 2 intubations of 0.3 ml. each (0.1 ml. per kilogram) 
as shown in Fig. 5. In two animals, the enzyme activity had returned to normal 
2 and 4 days after the last CCl, administration (Table II, Fig. 5). 
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Fig. 5.—Comparison of the average SGO-T activity in animals given a total of 0.6 ml. 
and 1.2 ml. CCl in divided doses. Rats given 0.6 ml. had peak levels of 500 to 800 units 
per milliliter while in those given 1.2 ml. CCls the SGO-T rose to 1,640 to 4,750 units per 
milliliter. In the former, SGO-T fell to normal in six days, but in the latter sixteen days 
elapsed before SGO-T fell to normal. 


When 1.2 ml. of CCl, was administered in 4 divided doses the enzyme ac- 
tivity ranged from 1,640 units per milliliter to 4,750 units per milliliter (Table 
II, Fig. 5). Fig. 5 demonstrates that with increased hepatocellular damage 
higher enzyme levels are reached. By the end of sixteen days, the transaminase 
activity had returned to normal. This is in contrast to the previous group where 
by the end of twelve days the SGO-T activity had returned to normal. 

Comparison of result of serum cholinesterase, alkaline phosphatase, and 
transaminase activities following administration of varying amounts of carbon 
tetrachloride is illustrated in Fig. 6. 
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Serum cholinesterase activity is decreased from a mean of 0.18 pH units 
to 0.12 pH units, the extreme of the lower ranges varying from 0.14 pH units 
to 0.06 pH units. This represents a 30 per cent to slightly over 50 per cent de- 
cline from normal. The alkaline phosphatase activity increased from a mean 
of 0.18 SJR units to a mean of 40 SJR units representing a 220 per cent increase. 
The wide range of values encountered in this determination raises the question 
of the significance of any single determination as a means of evaluating liver 
function in this particular strain of rats. 
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Fig. 6.—Serum transaminase activity compared with alkaline phosphatase and serum 
cholinesterase in four groups of rats receiving varying total amounts of CCls by intubation 
in divided doses. The heavy horizontal line in each column is the mean value. The SGO-T 


activity increased over tenfold (1,000 per cent), the alkaline phosphatase over 100 per cent, 
and serum cholinesterase, activity decreased 100 per cent. 


The serum transaminase activity varied from a mean of 230 units in the 
control group to a mean of 2,728 units in a group of animals receiving a total 
dose of 1.2 ml. of CCl, during 4 to 6 intubations. This represents a mean in- 
crease of over 1,000 per cent in enzyme activity, a far greater change than noted 
in determination of either the serum cholinesterase or alkaline phosphatase ac- 
tivity. Thus it would seem that in the present experiment, changes in the serum 
glutamic oxalacetic transaminase activity reflected the degree of hepatocellular 
damage more closely than changes observed in the determination of the serum 
cholinesterase or alkaline phosphatase activities. 


Pathology.—Grossly the livers of the rats receiving less than 1.2 ml. of CCl, 
showed little change. Two of 6 rat livers had suggestive change consisting of 
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a very slight yellowish mottled appearance. Gross enlargement was not evident. 
Microscopie examination, however, revealed slight centrilobular zonal necrosis 
typical of CCl,. 

With doses of 1.2 ml. CCl,, 6 of 8 rats had gross evidence of liver damage 
consisting of a mottled yellowish liver with some apparent enlargement and 
engorgement. The liver was softer than usual and cut sections showed a nut- 
meg appearance. Microscopic examinations* revealed moderately severe cen- 
trilobular necrosis with early evidence of regeneration (hemotoxylin and eosin 
stain). In animals with higher SGO-T levels there appeared to be more exten- 
sive centrilobular necrosis. 

The myocardium and kidneys showed no evidence of gross or microscopic 
damage with the dosages employed. 


CONCLUSIONS 


1. Serum glutamic oxalacetic transaminase activity appears to be a highly 
specific index of hepatocellular injury. 

2. With increasing degrees of hepatocellular damage produced by gastric 
intubation of CCl,, higher serum transaminase activities are noted. The height 
and duration of increased SGO-T activity was proportional to the amount of 
CCl, administered and as well as to the severity of liver-cell damage. 

3. There appeared to be a correlation between the extent of centrilobular 
zonal necrosis and the height of SGO-T levels attained. In animals receiving 
the largest amounts of CCl,, extensive microscopic necrosis of the liver paren- 
chyma was present. The highest activity was seen in the animals with the most 
severely damaged livers whether judged by the gross or microscopic picture. 

4. Neither the serum cholinesterase nor alkaline phosphatase seems to have 
the same degree of sensitivity that the serum glutamic oxalacetic transaminase 
activity possesses in reflecting hepatocellular injury. 

5. Serum glutamic oxalacetie transaminase may be a useful guide in follow- 
ing the progress of restoration of hepatocellular integrity following acute injury. 
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THE PROTEIN-SPARING EFFECT OF CARBOHYDRATE WITH AND 
WITHOUT TESTOSTERONE 


Bruce T. Forsytu, M.D.,* anp Irvin C. PLoveu, M.D.** 
WASHINGTON, D. C. 


INTRODUCTION 


HE addition of carbohydrate to a maintenance diet results in the sparing of 

protein. Normally nourished men or animals on maintenance diets who are 
given extra carbohydrate for three to seven days retain variable amounts of 
nitrogen, from 0.4 to 6.4 mg. of nitrogen for each added carbohydrate calorie.*® 
The duration of the protein-sparing action of carbohydrate is uncertain. In 
rats a decrease has been noted in protein sparing after a few days of extra 
carbohydrate feeding,* * 1° but this has not been reported to occur in man. 

Sparing of protein can also be produced by the administration of testos- 
terone; the literature describing this effect is reviewed in a recent study on the 
use of testosterone in malnutrition after trauma.‘ Whether or not the pro- 
tein-sparing effects of carbohydrate and of testosterone are additive is unknown, 
although Kenyon” recorded the failure of testosterone to spare protein in a 
single patient on a very high carbohydrate intake. Some attention has been given 
to the possible influences of other hormones on the nitrogen sparing effect of 
extra carbohydrate. Following pancreatectomy,’* 1* hypophysectomy,** or thy- 
roidectomy,’* protein sparing by carbohydrate is unaffected. 

The present study deals with the magnitude and duration of the protein- 
sparing effect of carbohydrate added to a maintenance diet in three normally 
nourished men. In addition, an attempt was made to increase the effect by the 
administration of testosterone. 


METHODS 


Three patient volunteers were studied by the nitrogen balance technique. Case sum- 
maries are recorded following. Patient P. 8. suffered from cirrhosis of the liver, patient 
T.K. from Reiter’s syndrome, and patient H.H. from rheumatoid spondylitis. All subjects 
were restricted to a metabolic ward but were ambulatory throughout the experiments. Urine 
collections were made for twenty-four-hour periods and refrigerated at 8° C. without added 
preservative. Stool collections were obtained over six- to eight-day periods with the specimen 
constantly refrigerated at 8° C. 

The patients received basal diets of constant composition throughout the periods of 
study. P. S. and T. K. received solid diets which were made up in advance for the entire 
study period and stored in the Deepfreeze until prepared for the patients. Patient H. H. 
was given a liquid diet prepared fresh daily. At least four half-diet aliquots of each diet 
were analyzed for nitrogen, sodium, and potassium; the analyzed compositions checked within 
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5 per cent. Averages of all analyses were used in calculating the patients’ intakes. The 
carbohydrate supplement consisted of hard candy, Coca-Cola, corn syrup, or lactose. The 
supplement was consumed between meals, the day’s intake always being completed within 
four hours after supper. 

The macro-Kjeldahl method was used to determine the nitrogen content of diet, urine, 
and stool. Urine collections examined qualitatively for sugar through each study showed no 
glycosuria. Body weights were determined once daily after voiding, before breakfast, on a 
scale accurate to + 25 Gm. 


CASE REPORT 


P. S., a 58-year-old man, height 64 inches, had symptoms and signs of chronic liver 
disease dating back to October, 1948, when hepatomegaly and abnormal liver function tests 
were found. This man had imbibed heavily of beer and wine in the past and at one time 
was addicted to heroin. Observation from October, 1948 to February, 1952, showed a grad- 
ual worsening of liver function. In May, 1952, needle biopsy of the liver revealed marked 
portal fibrosis and histologic findings compatible with Laennec’s cirrhosis. Ascites first ap- 
peared in September, 1952, and progressed until admission to the hospital in November, 1952. 
At that time ascites, peripheral edema, hepatomegaly, and numerous spider angiomata were 
evident. Weight on Nov. 22, 1952, was 79.8 kilograms. At the time the present study was 
begun in February, 1953, the patient appeared moderately obese. Although ascites and 
edema could no longer be detected, the patient lost 2 kilograms of weight accompanied by 
a diuresis of sodium during the first ten days of the study. The weight at that time was 
72.5 kilograms. The liver was palpated 8 cm. below the right costal margin on inspiration. 
Bromsulphalein retention was 37 per cent in forty-five minutes; total bilirubin 0.94 mg. 
per cent; prompt direct bilirubin 0.25 mg. per cent; thymol turbidity 6.1 units;-zine turbidity 
14.9 units; cephalin cholesterol flocculation 3+; total protein 9.75 Gm. per cent, with albumin 
3.06 Gm, per cent and globulin 6.69 Gm. per cent. At the completion of the study on March 
10, 1953, there had been no change in the clinical findings. Bromsulphalein retention was 
33 per cent in forty-five minutes; total bilirubin 0.75 mg. per cent; prompt direct bilirubin 
0.23 mg. per cent; thymol turbidity 6.5 units; zinc turbidity 14.9 units; cephalin cholesterol 
flocculation 3+; total protein 9.21 Gm. per cent, with albumin 2.92 Gm. per cent and globulin 
6.29 Gm. per cent. 

T. K., a 24-year-old man, height 73 inches, had recurrent episodes of arthritis of the 
knees, ankles, and hands, urethritis, and conjunctivitis beginning in November, 1951, diag- 
nosed as Reiter’s syndrome. His last exacerbation of symptoms began in December, 1952, 
and cleared with phenylbutazone therapy. In March, 1953, therapy with aurothioglucose, 
25 mg. per week, was begun and continued throughout the study period in May and June, 
1953. During the period of study there were no signs of activity of the patient’s illness, 
and sedimentation rates were consistently normal, The patient’s weight had been stable 
for eighteen months prior to the beginning of the balance program. At the start of study, 
the patient weighed 74.5 kilograms and appeared well nourished. 

H. H., a 23-year-old man, height 71 inches, developed low back pain in August, 1952, 
followed over the subsequent few weeks by pain on motion of the left shoulder and left hip 
and progressive stiffness of the spine. The patient continued his duties, however, until 
August, 1953, when pain and stiffness of the spine caused him to seek medical care. 
Examination on Aug. 27, 1953 showed marked limitation of all motions of the thoracic and 
lumbar spine, with tenderness over the erector spinae muscles and the vertebral spinous 
processes. Roentgenograms of the thoracic and lumbar spine showed slight demineralization 
of the vertebral bodies and haziness of the apophyseal joints. The sacroiliac joint margins 
were indistinct and surrounding bone was sclerotic. Sedimentation rate ranged from 10 to 
17 mm. per hour. The patient was believed to have rheumatoid spondylitis. The present 
study was carried out at a time when the patient’s only treatment was physiotherapy. At 
the beginning of the study in November, 1953, the patient weighed 71.0 kilograms and appeared 
well nourished. 
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RESULTS 


Table I summarizes the experimental conditions and results. 

Although patient P. S. received a minimum calorie and protein intake dur- 
ing Period 1, the diet was sufficient to maintain positive nitrogen balance; the 
weight loss was accompanied by sodium diuresis and is believed to represent loss 
of clinically imperceptible ascites and edema (Fig. 1). Significant further 
nitrogen retention occurred with testosterone in Period 2, when compared with 
Periods 1 and 3 (Table Il). The carbohydrate supplement produced marked 
increased nitrogen retention which persisted unchanged for the entire eighteen- 
day period of supplementation. When testosterone was added at the higher 
ealorie intake, no further nitrogen sparing took place. 
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Fig. 1.—Balance data of Subject P. S. 


The carbohydrate supplement produced an average increase of nitrogen 
retention of 1.7 Gm. per day in Patient T. K., which remained undiminished 
after fifteen days (Fig. 2). Testosterone administration did not cause signifi- 
eant additional nitrogen sparing beyond thai from carbohydrate. With later 
return to the basal diet, although the nitrogen balance had changed in Period 
5 as compared with Period 1, testosterone now caused significant nitrogen reten- 
tion. 

Although Patient H.H.’s weight was stable, he did not maintain nitrogen 
equilibrium on the basal diet (Fig. 3).° This loss of nitrogen may be a mani- 
festation of his rheumatoid spondylitis. Testosterone produced significant nitro- 
gen retention when the patient was taking the basal diet, when Period 2 is com- 
pared with Periods 1 and 3. When testosterone and the carbohydrate supple- 
ment were given together for twelve days, significant nitrogen retention was 
maintained. The degree of retention was similar to that produced by ecarbo- 
hydrate alone in the first two patients. 
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TABLE I. SUMMARY OF EXPERIMENTAL CONDITIONS AND RESULTS 
2 MEAN NITRO- 
SUPPLE- PROTEIN GEN BALANCE 
e PATIENT PERIOD MENT* CAL./KG. GM./KG. DAYSt (GM.) 
Ss Pe: if 21 0.7 4 +1.2 
r 2 J Lan 21 0.7 + 2.6 
3 21 0.7 + +2.1 
h 4 CHO 35 0.7 4 +3.5 
1 5 CHO: T:P. 35 0.7 aa +3.1 
6 CHO 39 0.7 + +3.3 
. T. K. 1 40 i 4 +1.3 
: 2 CHO 54 1.1 6 +2.3 
3 CHO: TP: 54 Lt 2 +2.9 
4 CHO 54 1.1 I! +2.0 
5 40 ali 2 —0.8 
6 TBs 40 let 3 +1.4 
Is fg a fe 1 41 1.5 5 —0.2 
2t of RAE 41 1.5 3 +1.0 
3 41 1.5 6 —0.9 
4§ CHO: T.P. 56 1.5 8 +1.6 





*T.P.: Testosterone propionate, 25 mg. 1 M. daily; CHO: 1,000 calories carbohydrate. 


























7First two days of each period omitted from calculations. 
tDay 5 of period omitted from calculations. 
§Period includes two 48-hour urine collections. 
TABLE II. STATISTICAL EVALUATION OF EXPERIMENTAL RESULTS 
° | DIFFERENCE 
| IN MEAN POOLED 
PERIODS NITROGEN STANDARD 
FACTOR TESTED | SUBJECT COMPARED BALANCE ERROR* PROBABILITY 
Identity: Basal Diet, be- P.S. 1 vs. 3 +0.9 0.33 < 0.05 
fore and after testos- T. K. 1 vs. 5 —2.1 0.36 < 0.01 
terone H: Hi. 1 vs. 3 -0.7 0.68 Not sig. 
Identity: High CHO Pas: 4 vs. 6 —0.2 0.33 Not sig. 
diet, before and after T. K. 2 vs. 4 —0.3 0.36 Not sig. 
testosterone 
Effect of high Ais. APASs oo Vise +1.4 0.33 <0.01 
carbohydrate diet fice Lyasg +1.0 0.29 <0.01 
BB. SPs: 1, 3 vs. 4, 6 +1.7 0.27 <0.01 
1 To es 1, 5 vs. 2, 4 +1.7 0.47 < 0.01 
1 
. Effect of testos- AS. Pas: 1 vae2 +1.4 0.36 <0.01 
terone, on RS 5 vs. 6 +2.2 0.67 <0.05 
r basal diet iy He 1 va. 2 +1.2 0.76 Not sig. 
1 By VRS: Dd: Vee +0.9 0.38 < 0.05 
temas 5 tT, 5. vex6 +0.9 0.91 Not sig. 
- BH. i, 3 Vee 2 +1.6 0.63 < 0.05 
Effect of testos- A PES: 4 vs. 5 —0.4 0.27 Not sig. 
1 terone, on high 1. K. 2 vs. 3 +0.6 0.34 Not sig. 
‘ carbohydrate diet B. P.S. 4, 6 vs. 5 —0.3 0.23 Not sig. 
{BE 2, 4 vs. 3 +0.6 0.32 Not sig. 
' Effect of testosterone and ‘P. S. 1, 3 vs. 5 +2.8 0.32 <0.01 
high carbohydrate diet T. K. 1, 5 vs. 3 +2.3 0.92 <0.05 
- fo He He tS) vere +2.2 0.44 <0.01 
) Nee + &(xe-mze)? 
= *Pooled standard error**= <- E. Sol. 
4/ Na + Nia 
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In Table II are listed the average differences in nitrogen balance pro- 
duced in these experiments, together with the results of statistical evaluation. 
Significant and comparable nitrogen sparing occurred with either testosterone 
or carbohydrate alone. During carbohydrate feeding no significant extra reten- 
tion was produced by testosterone administration. The average increase in nitro- 
gen retention brought about by carbohydrate and testosterone together was, 
however, very slightly greater than that brought about by either supplement 
alone. 

The nitrogen retention produced by 25 mg. of testosterone per day ranged 
from 12 to 30 mg. per kilogram of body weight. The nitrogen spared by carbo- 
hydrate varied from 1.0 to 1.7 mg. per added calorie. All three patients gained 
weight during the periods of carbohydrate supplementation. The average gains 
were: P.S., 90 Gm. per day; T. K., 100 Gm. per day; and H. H., 220 Gm. per 
day. Testosterone caused no gains in weight, nor did it produce clinical edema; 
it produced no sodium retention in patient P.S. in whom sodium balances were 
measured. 


DISCUSSION 


In the present study the addition of carbohydrate to a maintenance diet 
led to sparing of protein for as long as the supplement was given. Subjects 
P.S. and T. K. retained, respectively, 1.4 and 1.7 mg. nitrogen for each added 
calorie. Other observations in well-nourished human beings’ ” * have shown re- 
tention of 0.9 to 1.8 mg. nitrogen per carbohydrate calorie added to a main- 
tenance diet. This similarity is notable in that the carbohydrate supplement 
in the present study was given not at mealtime, but for a period of two to four 
hours after meals. Larson and Chaikoff* orginally observed, and it has been 
amply confirmed,’® 171° that the carbohydrate of a maintenance diet was most 
effective in sparing protein when given with the rest of the diet. Carbohydrate 
given two hours after consumption of the diet was about one-half as effective 
in sparing protein, while that given four hours after the diet had no protein- 
sparing effect. Cuthbertson and Munro™ subsequently pointed out that no such 
time limit is applicable to carbohydrate fed in addition to a maintenance diet. 
Their belief that extra carbohydrate continues to spare protein as effectively 
four hours after a meal as it does with a meal receives support from the present 
study. 

The mechanism of protein sparing by carbohydrate is unknown. Sugges- 
tions that ‘‘. . . carbohydrate spares protein by relieving it of the necessity 
of providing carbohydrate . . .2° or that carbohydrate may contribute to the 
production of amino acids?! have been made. Munro” believed that the gain 
in high energy phosphate bonds resulting from metabolism of the extra carbo- 
hydrate contributed to the formation of peptides. Consideration of the ratio 
of extra nitrogen gained and body weight gain during the period of carbohydrate 
supplementation in the present study suggests that ‘‘obesity tissue’’ is being 
formed as a result of the added calorie intake. Keys and Brozek®* estimated 
obesity tissue to contain 1.1 per cent nitrogen, presumably in the supporting 
structure. Lean tissue contains 3 to 5 per cent nitrogen. In Subject P. S. 1.5 
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per cent of the weight gained during carbohydrate supplementation is accounted 
for by the extra nitrogen retention. In Subject T. K. the figure is 1.7 per cent, 
and in Subject H. H., who received testosterone at the same time, nitrogen 
accounts for 1.0 per cent of the weight gained. 

The ability of testosterone to induce nitrogen retention is apparent in the 
periods of its use during the basal diet in all three subjects. The amount of 
nitrogen retained appears to be slightly less for the same dose than that found 
in malnourished patients," 12 to 30, as compared with 16 to 56 mg. nitrogen 
per kilogram. During the periods of high carbohydrate feeding, however, testos- 
terone caused no significant additional nitrogen retention in Subjects P. 8. or 
T. K. In Subject H. H., who received testosterone and the carbohydrate supple- 
ment together, the degree of nitrogen retention was less than that expected if 
the protein-sparing effects of these two are additive. The carbohydrate supple- 
ment, however, may not have inhibited the effect of testosterone completely; 
the average increases in nitrogen retention during periods of administration of 
both carbohydrate and testosterone were greater in all three subjects than the 
increases caused by either separately, although these changes were not signifi- 
eant (Table II). In malnourished patients, calorie intake appeared to have no 
influence on the effect of testosterone.’! The blocking effect here reported may, 
therefore, be peculiar to carbohydrate, or may occur only in well-nourished in- 
dividuals. 

Since the mechanisms are unknown by which carbohydrate and testosterone 


conserve nitrogen, no explanation of the effects observed is at hand. The fact, 
demonstrated here, that extra carbohydrate blocks the protein-sparing effect 
of testosterone suggests that both supplements may act through the same mech- 
anism. If the action of surfeit carbohydrate is simply the formation of obesity 
tissue, as suggested previously, it might prove fruitful to study the effect of 
testosterone on the synthesis of fat. 


SUMMARY 


1. The protein-sparing effect of carbohydrate added to a maintenance diet 
continued undiminished for fifteen, sixteen, and eighteen days in the subjects 
studied. 

2. The ability of testosterone to cause nitrogen retention was diminished 
or abolished during periods of high carbohydrate feeding. 
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Bruton, and Edward Tracy for their careful analytical work. 
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NONDIALYZABLE MATERIAL IN NORMAL HUMAN URINE* 


Daviy HaMeERMAN, M.D., Frepertck T. Hatcu, M.D., Apranam Rerrs, B.S., 
AND KENNETH W. Bartz, B.S., DENVER, CoLo. 


INTRODUCTION 


TUDIES on the chemical nature of high molecular weight material in normal 

human urine have been generally confined to fractions of the total material. 
Analytie data on fractions obtained by methods of precipitation’** have shown 
that much of this material consists of a mixture of carbohydrate and protein. 
Some of this carbohydrate material exhibits type specific blood group proper- 
ties.°21_ Tamm and Horsfall’* have obtained a homogeneous mucoprotein from 
urine by NaCl precipitation. Other workers, using methods of ultrafiltra- 
tion’* 74 have obtained viscous urine colloids. Electrophoretic studies were 
made on that portion of the total colloids soluble in saline. Mobilities closely 
resembling those of albumin and several globulin components of plasma were 
demonstrated. Further analysis of the insoluble portion was not described. 
This residue may contain the Tamm and Horsfall mucoprotein. 

After thorough dialysis, urine contains all the high molecular weight carbo- 
hydrate and protein material as well as other substances which fail to pass 
through the dialyzing membrane. It seemed worth while to obtain this total 
material and conduct a number of studies upon it. A dialyzed concentrate 
of urine was lyophilized and a product obtained which has been termed non- 
dialyzable urine solids or, more simply, urine solids. The results of chemical 
and chromatographic investigations on this material are presented in this paper. 


MATERIALS AND EXPERIMENTAL METHODS 


1. Preparation of Nondialyzable Urine Solids——Normal male subjects collected the total 
urinary output during a 24-hour period. The urine was refrigerated during the collection 
time. Thymol was added as a preservative. The total volume (usually about 700 ml.) was 
dialyzed for three days against running tap water at 10° C. After dialysis the urine was 
concentrated at 30° to 40° C. in vacuo to about 200 ml. and this concentrate was again 
dialyzed for three days at 5° C. against twice-daily changes of distilled water. In some 
samples a very small sediment was removed by centrifugation. Further concentration in 
vacuo was carried out until about 30 ml. of a dark, syrupy liquid remained. This was 
lyophilized. Samples of this material derived from different subjects were designated Ph, 
Re, Ba, and De-Sh (pool). The yields ranged from 0.150 to 0.400 Gm. per liter of urine. 
About 8 to 12 mg. of the solid sample was added to a 10 ml. volumetric flask and dissolved 
in 0.08 N NaOH. Aliquots of this solution were used for fucose, hexuronie acid, and 
nitrogen determinations. Portions of the solid material were hydrolyzed with 2 ml. 4 N HCl 
in sealed tubes at 100° C. for 614 hours and diluted to 25 ml. with distilled water; hexosamine 
and hexose analyses were made on aliquots of this hydrolysate. 
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2. Chromatographic Methods.— 

a. Hydrolyzed material: About 20 mg. of urine solids was hydrolyzed for two hours 
in a sealed tube with 1 ml. of 2 N H,SO,.15 Twenty to 30 mg. of acidic mucopolysac- 
charides (heparin, chondroitin sulfate, and hyaluronate) and 1 ml. of dialyzed, concentrated 
blood group substances A and B from hog and horse stomach* were similarly hydrolyzed. 
The pH of the hydrolysate was brought to 5 with solid Ba(OH), and the BaSO, removed 
by centrifugation. 

Ascending chromatography was used exclusively and methods are described in detail 
elsewhere.16 Two unidimensional runs were made in 1-butanol, pyridine, and water (3:2:1.5). 
However, this technique failed to separate xylose and fucose, and mannose, fructose, and 
arabinose. To achieve these separations phenol saturated with water was used for chroma- 
tography in the second dimension. Forty to 70 of the hydrolysates were applied to the 
paper. Standard sugars and hexuronic acids were run for comparison. A f§-naphthylamine 
spray was used. Hexosamines were demonstrated on separate chromatograms by successive 
spraying with acetylacetone and Ehrlich’s reagent (p-dimethylamino-benzaldehyde). 

b. Nonhydrolyzed material: Ascending chromatography of urine solids was carried 
out without preliminary hydrolysis in an attempt to separate and tentatively identify high 
molecular weight components. Details of the technique are discussed elsewhere.17 Twenty 
milligrams of urine solids was dissolved in 1 ml. of distilled water. Ten milligrams of | 
acidic mucopolysaccharides dissolved in 1 ml. of distilled water, or in 1 ml. of 0.01 M NaCl 
in the case of hyaluronate, was used as standards. Dialyzed, concentrated blood group 
substances were used as examples of neutral mucoids. About 15 to 30 \ of the solution 
of urine solids, 1-2 X of chondroitin sulfate and heparin, 10 A of hyaluronate, and 30 
\ of blood group materials were applied to duplicate chromatograms. Varying proportions 
of isopropanol mixed with phosphate buffers were used as solvents. The dried chromatograms 
were fixed in neutral Formalin and ethanol. One chromatogram was sprayed with toluidine 
blue, the duplicate with mucicarmine. 


3. Analytic Methods.—A modified Elson-Morgan procedure was used for hexosamine.18 
The anthrone method as described by Scott and Melvin19 was used for hexose determinations. 
Optimum heating conditions for color development proved to be 95° C. for a period of 
eight minutes. Nitrogen was determined by a micro-Kjeldahl method.20,21 Protein was 
determined by a micromethod.22 The method of Dische and Shettles?? was followed for 
fucose analysis. Samples of urine solids in dilute NaOH solution were not hydrolyzed prior 
to analysis. The naphthoresorcinol method described by Corn Products Sales Company? 
was used for hexuronic acid analysis. A number of time studies showed that preliminary 
hydrolysis of urine solids was required. Optimum yields were obtained using a one-hour 
period of hydrolysis at 100° C. More protracted hydrolysis led to destruction and loss of 
color. Two milliliters of a solution of urine solids in dilute NaOH was hydrolyzed in 
concentrated C.P. HCl under these conditions in 16 by 150 mm. acid-washed Pyrex test 
tubes.t Naphthoresorcinol solution was then added to the cooled tubes, as well as to tubes 
containing water blanks, and glucuronic acid standards. All the tubes were heated at 
100° C. for thirty minutes. Ether extractions under ice-cold conditions followed, and the 
optical density of the ether extracts was determined in stoppered, chilled cuvettes with a 
Model B Beckman spectrophotometer set at 570 mu. 

Ash was determined by weighing samples of urime solids before and after combustion 
at 600° C. for fifteen minutes. Total sulfur was determined by the method of Kahane.25 
Mor analysis of sulfate-sulfur, 40 mg. of urine solids was mixed with 0.1 N HClO, and 
kept at 85° C. for twelve hours and at room temperature for four days. The solution was 
mixed with ethanol, 1 ml. 0.01 M K,SO,, 1 ml. 1 M KNO,, and titrated amperometrically 
with 0.01 M PbNO,.26 The amount of PbNO, required to reach the inflection point in 
excess of that required for the added K,SO, was determined. 





*Sharp & Dohme, Inc. 
{Obtained from H. S. Martin Company, Evanston, IIl. 
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Blood group activity was determined by modifying the method of Morgan and van 
Heyningen.27 A 0.1 per cent (w/v) solution of urine solids in 0.15 M NaCl was used. 


RESULTS 
1. Analytic Data—The analytic data on nondialyzable urine solids are 
presented in Table I. Samples of this material from different subjects showed 
similar chemical analyses. 
Nonhexosamine nitrogen was accounted for as protein-nitrogen by the use 
g ] 7 é 
of a microprotein method. Protein and carbohydrate components made up 
about 80 per cent of the weight of nondialyzable solids. A further significant 
contribution of not quite 10 per cent was made by inorganic ash. 





_Fig. 1.—Unidimensional ascending chromatogram of hydrolyzed urine solids and fractions 
obtained from urine compared with standard substances. Acidic mucopolysaccharides and 
blood group substances A and B were similarly hydrolyzed. Mixture, far left, consists of 
(from the top down): glucuronolactone, ribose, fucose, mannose, glucose, galactose, and 
glucuronic and galacturonic acids. The latter two substances are not separated. Along the 
line of origin are: 1—galacturonie acid; 2—glucuronic acid and _ its lactone; 8—heparin; 4— 
chondroitin sulfate; 5—blood group substances A and B; 6—the precipitate obtained from 
doe Re addition of ethanol-HCl; 7-—supernatant of 6; 8—nondialyzable urine solids (sam- 
Die Pie) 





2. Chromatographic Analysis.— 

a. Simple sugars and heruronic acid: Ascending chromatography in one 
aud two dimensions (Figs. 1 and 2) revealed the constant presence of spots 
corresponding to those of standard fucose, mannose, galactose, and hexuronic 
acid. Glucose was found in some samples. In the two-dimensional chroma- 
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togram, a faint, unidentified spot was noted 1 inch above and to the left of 

the hexuronie acid spot. On the same chromatogram spots corresponding to 
traces of xylose and ribose were visible immediately after spraying. 

Hexosamine was demonstrated on separate chromatograms, but the chroma- 
tographie identification of specific amine sugars was not undertaken. 





_ Fig. 2.—Two dimensional ascending chromatogram of hydrolyzed urine solids (sample 
De-Sh). 1—fucose; 2—mannose; 3—glucose; 4—galactose; 5—unidentified component; and 
6—hexuronic acid. Visible on the freshly sprayed chromatogram, but not evident in this 
figure, were spots attributed to ribose and xylose, located between fucose and mannose. 





b. High molecular weight components of urine solids: Fig. 3 shows a 
photograph of chromatograms run in duplicate. The paper on the left was 
sprayed with toluidine blue. Mucopolysaccharides with free acidie groups, 
such as chondroitin sulfate, heparin, and hyaluronate, stained metachromatically 
and appeared purple in contrast with the light-blue background of the paper. 
Neutral substances, or those in which reactive anionic groups are masked, may 
not stain, or may stain a faint blue, i.e., orthochromatically, and be distinguished 
with difficulty from the background coloration. 

The paper on the right was sprayed with mucicarmine. Neutral ecarbo- 
hydrate material, such as blood group. substance, which fails to stain distinetly 
with toluidine blue, stained pink. Acidic mucopolysaccharides are also stained 
pink by this dye. 

All urine solids tested showed an acidic substance migrating at a rate 
similar to ehondroitin sulfate. Standard protein-free chondroitin sulfate 
derived from cartilage and chondroitin sulfate containing 14 per cent protein* 


*General Biochemicals, Inc. 
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Fig. 3.—Unidimensional ascending chromatograms of nonhydrolyzed urine solids, standard 
acidic mucopolysaccharides and a neutral mucoid. Chromatogram on left sprayed with tolui- 
dine blue. i—sample De-Sh; 2 and 8—sample Ph (a greater amount of this sample was ap- 
! plied at 2); 4—heparin; 5—chondroitin sulfate; 6—hyaluronate. Chromatogram on right 
; sprayed with mucicarmine. 7—blood group substances A and B. The rest of the numbers 
are identified above. 
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showed identical migration. This substance in urine solids did not separate 
from standard chondroitin sulfate when the two were superimposed in one 
spot and chromatographed. A second acidic substance was repeatedly noted 
in the sample Ph (Fig. 3). This component stained metachromatically and 
migrated more slowly than standard chondroitin sulfate. In this same sample 
of urine solids there also appeared a faint orthochromatie streak at the top 
of the paper. A somewhat more discrete spot was noted in the same location 
on the paper sprayed with mucicarmine. These staining reactions suggested 
a neutral component of the urine solids, or possibly one without free anionic 
eroups. 


3. Identification of Blood Group Substance—Type specifie blood group 
material was demonstrated in low titer in urine solids of Groups A and B 
subjects. Solutions of urine solids in 0.15 M NaCl inhibited the agglutination 
of homologous red cells by homologous antiserum. Samples of nondialyzable 
solids proved serologically less active than fractions obtained from urine by 
aleohol-aeid precipitation. 


DISCUSSION 


Analytie data presented in this paper were obtained on the total non- 
dialyzable material in normal urine and cannot be compared directly with 
fractions derived by other workers using methods of precipitation. Further- 
more, as would be expected, the yields reported in this paper run considerably 
higher than the recovery of material obtained by other methods. 

Certain components which may be expected to be part of nondialyzable 
solids were not accounted for in the analytic procedures. These included 
bound water, acetyl, pigment content, and possibly sialic acid, an acidic 
component of mucoproteins of biologie origin.® 7% 


1. Neutral Sugars——The presence of hexose sugars and fucose has been 
determined by analytic and chromatographic techniques. The tentative nature 
of chromatographic identification is recognized and preparation of crystalline 
derivatives is in progress in this laboratory. The following points of evidence 
support the validity of the findings presented: (a) similar migration of 
standard sugars and those in hydrolyzed urine solids was confirmed in the 
following solvent mixtures: 1-butanol, pyridine, and water (3:2:1.5); phenol 
saturated with water; isoamyl alcohol, pyridine, and water (3.5:3.5:3); 2,6- 
lutidine, 2,4,6-trimethylpyridine, and water (1:1:2); and isopropanol or iso- 
butanol, glacial acetic acid, and water (7:2:1); (b) appearance of only the 
expected spots on the chromatograms when hydrolysate and known sugars 
Were superimposed and run as a mixture in both one and two dimensions; 
(¢) use of hydrolyzed blood group substances A and B as a standard for 
identification of fucose, galactose, and hexosamine (Fig. 1). Crystalline deriva- 
tives of these sugars have been prepared from Group A substance derived from 
hog mucosa?®; (d) distinguishing color characteristics imparted by the B-naph- 
thylamine spray. Pentoses appeared orange-red, aldohexoses brown, and 
inethylpentoses yellow. 
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Using exclusively unidimensional chromatography, a number of workers 
*, 8, 30°32 have found fucose, mannose, galactose, and, occasionally, glucose and 
xylose in fractions obtained from urine by methods of precipitation. 

2. Hexuronic Acid—The presence of hexuronie acid in hydrolysates of 
nondialyzable urine solids has been demonstrated both by chemical analysis 
using the naphthoresoreinol method and by chromatography. Characteristically 
colored pink spots were observed on chromatograms of urine solids after 
spraying with B-naphthylamine. These spots corresponded in position and 
color with glucuronic acid derived from hydrolysis of heparin (Fig. 1) and 
with standard glucuronic and galacturonic acids. Chromatographie separation 
of these hexuronie acids was not undertaken. The questionable reliability of 
the chemical methods for determination of hexuronice acid is recognized and 
the quantitative figures given in Table I for the contents in the nondialyzable 
urine solid preparations should be considered as estimates. 

A hexuronie acid component has been previously reported in chroma- 
tographie analysis of fractions obtained from urine only by Tayeau and asso- 
ciates.** 


3. Hexosanune.—The chemical method used for the determination of 
hexosamine content of the urine solids is supported by extensive previous 
work.?® ** °4 Hlexosamine was also demonstrated in the present studies by 
means of paper chromatography using pure glucosamine as a standard. 


4. High Molecular Weight Components.—The analytic data indicating 
the presence of hexuronie acid, sulfate, and neutral sugars are consistent with 
the chromatographic findings of high molecular weight components, which, by 
their staining reactions, appear to contain acidic, and, in one sample, neutral 
carbohydrate moieties. The most constant acidic component migrates with 
ehondroitin sulfate. Kerby*’ has reported a similar finding in the fraction 
obtained by benzidine precipitation of urine. However, on a chromatographic 
basis alone, especially without comparison with a larger number of standards, 
the nature of the acidic component cannot be considered as established. 


5. Carbohydrate and Protein in Urine Solids—Chemieal analysis of non- 
dialyzable solids from normal urine has shown that the major part of the 
weight of the solids is contributed by a mixture of carbohydrate and protein 
material. Kobayasi' and we have found that the carbohydrate and protein 
appear to be bound together in part, since attempts to denature and remove 
protein with chloroform-amy! alcohol mixtures failed to significantly reduce 
the nitrogen content. The combination of at least a part of the carbohydrates 
with protein is also implied by the isolation from urine of a homogeneous muco- 
protein by Tamm and Horsfall.’* *° The enormous molecular weight of this 
mucoprotein®® and its lack of immunologic identity with mucoproteins of 
plasma,*? suggest that it is derived from the urinary tract, presumably the 
bladder.** Whether mucoproteins of plasma and connective tissues are present 
in normal urine in significant amounts and constitute part of the total high 
molecular weight material cannot be answered at this time. 
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SUMMARY 


Normal human urine has been dialyzed, concentrated at low temperature 
in vacuo, and lyophilized to obtain nondialyzable urine solids. The results 
of analytic and chromatographic studies on this material are reported. About 
80 per cent of the weight of urine solids was accounted for as carbohydrate 
components and protein. Both acidic and neutral carbohydrate moieties are 


present in this total material. 

Dr. Maxwell Schubert, Department of Chemistry, New York University College of 
Medicine, generously supplied pure potassium chondroitin sulfate from cartilage, and potas- 
sium hyaluronate from umbilical cord. Dr. Harold F. Walton, Department of Chemistry, 
University of Colorado, Boulder, performed the analyses for ash, total sulfur, and sulfate 
sulfur. Major David Auld, Department of Pathology, Fitzsimons Army Hospital, assisted 
in the tests for blood group activity. Mr. Richard Harding performed many of the nitrogen 
analyses, Mr. Eugene Kanabrocki, Hines Veterans Administration Hospital, Hines, Illinois, 
provided many of the details upon which the hexuronice acid method was based. The Depart- 
ment of Medical Illustration, Subsection, Fitzsimons Army Hospital, took Ektachrome color 
photographs of the chromatograms and made the black and white reproductions that appear 
in this paper. 

We are indebted to Dr. Richard J. Winzler, Department of Biochemistry, University of 
Illinois, College of Medicine, for critically reviewing this manuscript. 
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THE PERSISTENCE IN THE BLOOD OF THE RADIOACTIVE LABEL 
OF ALBUMINS, GAMMA GLOBULINS, AND GLOBULINS OF 
INTERMEDIATE MOBILITY 


III. CoMpAaRISON OF Diz-AWay PLots FoLLOWING ORAL AND INTRAVENOUS 
ADMINISTRATION OF THE S® LABEL TO THE SAME SUBJECTS 


S. H. Armstrone, Jr., M.D., Davin Bronsky, M.D., AND 
JEROME HERSHMAN, M.S. 
Curcaco, IL. 


INTRODUCTION 


HIS is the third report from an inquiry as to whether turnover rates of 

electrophoretically separated plasma protein components may yield insights 
into disease mechanisms as fruitful as have the customary measurement of con- 
centrations. 

For fractionation we standardized a sandwich type of paper electrophoretic 
medium from which protein components are extracted almost quantitatively 
for determination of specific radioactivities as well as gravimetric concentra- 
tions. In addition to albumins and gamma globulins, we have studied the 
alpha, alpha. beta components as a mixture.’ ? In certain instances, fibrinogen 
separated by a modification of Morrison’s* method has been studied. 

While such fractionation is crude, we have not turned to biologically more 
specific and chemically more complicated fractionation until certain basic 
problems in the interpretation of die-away radioactivity plots have been eluci- 
dated. 

The initial reports from this inquiry’? dealt with these problems and 
found us in the following situation: 

A. As ealeulated from the die-away plots, the apparent turnover times of 
albumins and gamma globulins in subjects with normal blood levels of these 
components proved considerably longer when autosynthesized after oral feed- 
ing of S* than the apparent turnover times following intravenous injection of 
homologous albumins and gamma globulins labeled in vitro with I'*! in these 
same subjects. 

Moreover, the apparent turnover times following S* ingestion were ocea- 
sionally longer than the sparse measurements following oral ingestion of N' 
reported by London and co-workers.* 
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B. Low concentrations of a given component did not necessarily correlate 
with a slowing of apparent turnover times. Indeed the shortest albumin 
apparent turnover time was noted for the hypoalbuminemia of a subject with 
severe constrictive pericarditis. The longest apparent times for all components 
were found in the presence of nitrogen retention with no significant hypopro- 
teinemia. 

C. Among six subjects without suspected metabolic abnormality involving 
the plasma proteins, the range of variation of apparent turnover times proved 
so great as to raise doubt on possibility of clinical interpretation of comparable 
studies in disease states. Thus, while the apparent turnover times for the crude 
mixture of alpha-beta globulins proved in each subject considerably shorter 
than the albumins and gamma globulins times, in these subjects the range for 
albumins was between thirty-five and seventy days, and for gamma globulins 
between twenty-seven and sixty-five days. Despite good technical reproduci- 
bility, when a measurement yields 100 per cent variation in subjects in whom 
no clinical abnormality is suspected, there is great likelihood of unevaluated 
factors. The underlining of ‘‘apparent’’ in reporting such turnover time data 








is thus clearly indicated. 

Of the unevaluated possibilities, two are prominent: 1. Apparent turn- 
over times based on die-away radioactivity plots of in vitro I’*'-labeled proteins 
injected intravenously may not be representative of the same protein com- 
ponents if they have been synthesized in the subject’s own body. Sterling* ° 
used immunologic data to rule out this possibility for I’*'-labeled albumins. 
Since then several workers® have shown that albumin preparations with ultra- 
centrifugal abnormalities have unusually short apparent turnover times. There 
still remains a faint possibility that subtle changes could be produced by an 
in vitro labeling procedure which would not show up in the ultracentrifuge or 
comparable gross physical chemical tools. 

2. It is likewise possible that when an isotopically labeled amino acid is 
fed, the die-away plot does not simply represent the label on the protein syn- 
thesized and delivered to the plasma pool immediately following synthesis. 
There may be an unevaluated but continuing contribution during the die-away 
period from isotope degraded from labeled plasma and organ protein. 

Gould and Madden’ in their studies on fibrinogen attempted to minimize this 
possibility by feeding supplementary cysteine and methionine during S*° die- 
away study. Initially we have followed the same practice. In one patient the 
slope of the die-away curves did not change during a period of discontinuation 
of this unlabeled sulfur amino acid ingestion. Therefore, it still remains pos- 
sible that considerable reutilization of the S* label takes place despite the 
unlabeled dietary supplement. : 

To evaluate these possibilities, we have undertaken a comparison of ap- 
parent turnover times following oral ingestion of S*° with apparent turnover 





times of the -same electrophoretic components in the same subjects following 
intravenous injection of S**-labeled plasma proteins (where the labeling has 
been earried out in vivo in another subject and the plasma protein has been 
subjected to no in vitro fractionation whatsoever before the injection). 
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CHOICE OF SUBJECTS, DOSAGE OF *. AND PLAN OF EXPERIMENT 


Except as otherwise noted, oral $35 was administered as labeled yeast.* Our pre- 
vious maximum dosage of S35 (500 we) has not as a rule yielded sufficiently high plasma 
protein radioactivity to permit accurate counting of separated electrophoretic components 
following infusion of a reasonable amount of plasma so labeled into another subject. We 
therefore requested and received from the AEC authorization for a sixfold increase of maxi- 
mum oral dosage (3 me.) for the study here reported. 

Two subjects were chosen for this oral dosage. One (J. M.) was beleived to have 
no metabolic abnormality involving plasma proteins. His continued residency on the County 
Hospital neurological service by reason of a spastic paralysis dating from childhood, his 
excellent general health, and his spirit of cooperation admirably fitted this and other ex- 
perimental parts of our inquiry. 

The second subject (E.W.) was in chronic, quite severe uremia owing to polycystic 
kidneys. Clinical appraisal gave no indication of either a glomerulonephritic or pyelo- 
nephritic contribution to this uremia. His immediate prognosis was judged to be long enough 
to permit observations of plasma protein component radioactivities during a die-away period 
of at least one month. 

A uremic subject was chosen because the already mentioned prolongation of apparent 
turnover times in our previously studied patients with uremia! emphasized the possibility that 
the well-known deficiency in excretion of sulfate and many other substances in this condi- 
tion might lead to exaggerated reutilization of the isotopic label during the die-away period. 
(Shortly after the completion of observations on E. W., progressive diminution in urinary 
output was followed by death. Post-mortem examination confirmed the initial diagnostic 
appraisal and permitted the examination of tissues for radioactivity reported as follows.) 

From each of these two subjects, two plasmaphereses approximating 200 ¢.c. each were 
carried out in the first five days following the oral isotope administration. Samples of each 
were taken for determination of concentrations and radioactivity levels of the electrophoretic 
components under study. The remainder of each plasmapheresis was injected intravenously 
without any in vitro fractionation as follows: 


1. From each donor, 1 plasma was injected intravenously into a subject (a) whose 
chronic neurological condition was not considered related to any abnormality involving 
plasma proteins; (b) without evidence of renal disease; and (c) in whom apparent turnover 
times of the three electrophoretic components had been measured previously following oral 
administration of S35, In addition, apparent turnover times of gamma globulins had been 
measured following intravenous injection of the I131-labeled fraction.* Of these two, 
A. W.’s findings have been already reported; V. B. suffered from long-standing chorea of the 
Huntington type. 

2. Into a uremic subject chosen for chronicity and prognosis on the same basis as was 
the uremic donor. On these subjects previous isotopic studies had not been carried out. Of 
the two uremic recipients, A. A., on clinical appraisal, was classified as malignant nephro- 
sclerosis. §.G. was classified as a chronic glomerulonephritic. In both, the possible con- 
tribution of superimposed chronic pyelonephritis was difficult to evaluate. S.G. gave no 
evidence of amyloidosis nor of multiple myeloma; A. A. gave no evidence of lupus erythem- 
atosis by usual laboratory criteria. Both were discharged as ambulatory at the end of the 
study. 

The donor and both recipient uremics exhibited nonprotein nitrogen levels greater than 
100 mg. per cent, creatinine levels greater than 5 mg. per cent, and plasma protein partitions 
hy the Howe method within normal limits during this period of study. 

The plan of infusion then may be summarized thus: 

Donors: Jo E. W. 
(‘‘normal’’) (uremic ) 
A \ L ‘\ 
Kecipients : G. B. A.A. A, W. S. G. 
(‘‘normal’’) (uremic ) (““nermal’’) (uremic ) 





*Obtained from Abbott Laboratories, North Chicago, Ill. 
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Serial sera were withdrawn for a period of about one month on the two donors and 
the four recipients. Methods of fractionation, extraction, measurement of component con- 
centration, and radioactivity were carried out as described in our previous publications!, 2 
and die-away plots were made of the resultant data in the customary semilogarithmic fashion 
against time. 


RESULTS 
A. Albumins.—Fig. 1 presents the die-away plots of Donor J. M. (normal) 
following S* orally; Recipient G. B. (normal) following S* orally; Reeipient 
A. A. (uremic) following infusion of J. M.’s plasma; Recipient G. B. (normal) 
following infusion of J.M.’s plasma. The apparent turnover times (t14/1n2 
as estimated from the slopes between the fourth and twentieth days) are in- 
dicated for each line. 


ALBUMINS FROM DONOR J.M. 


= (NORMAL) 









500%? DONOR J.M. 
64 DAYS FOLLOWING ORAL $35 


RECIPIENT G.B. (NORMAL) 
52 DAYS {FOLLOWING ORAL $35 


100 






RECIPIENT A. A.(UREMIC) 
iene DAYS (POLLOWING INFUSION OF DONOR PLASMA 


50 
‘i DAYS {FGCLOWING INFUSION OF DONOR PLASMA 


0 9 ‘ 








Mig. 1. 


The seatter of the experimental points about the lines gives visual indica- 
tion of the expected accuracy of the apparent turnover times. Thus we do not 
consider the difference between the values for the first two slopes (64 and 52 
days) to be beyond the combined experimental errors of the methods; we do 
consider the differences between these values and that for the bottom initial 
slope (36 days) are well beyond the experimental error range as determined in 
other experiments by measurements in triplicate. 

The eye gives clear evidence of the progressive steepness of the slopes of 
these plots as one goes from the top to the bottom of Fig. 1. 

Also the eye gives indication of some flattening of the bottom slope in the 
last part of the plotted period, such that it becomes comparable to the top two 
initial slopes. Neither of these, however, shows evidence of final flattening. 
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Fig. 2 presents the albumins’ die-away plots relevant to Donor EF. 
W.’s (uremia) albumins. While, of the four plots, only the bottom shows 
evidence of final flattening, the trend of increasing steepness of slope from the 
top to the bottom of the figure is accentuated in comparison with Fig. 1, by 
reason of the essential flatness of the top plot (donor’s albumins following 
oral S*). The second plot (S.G., the uremic recipient) has a slope differing 
little from that of A. A., the uremic recipient of Fig. 1, but very significantly 
steeper than that for the donor’s. The albumins’ plot for the ‘‘normal’’ re- 
cipient (bottom) is not only steeper than the plot for this same subject after 
oral S* but approximates in its apparent turnover time values that have been 
reported following intravenous injection of I'*!-labeled albumin. 


1000 ALBUMINS FROM DONOR E.W. 


UREMIA (POLYCYSTIC KIDNEYS) 


500 








® 


DONOR E. Ww. 
}—}200 DAYS {Forcowine ora °° 


| 






100 
5! DAYS Regine infusion OF DONOR PLASMA 
50 £42 OAYS PSE itl STM 





RECIPIENT A.W. (NORMAL) 
ff 24 DAYS {[PEGIONING INFUSION OF DONOR PLASMA 








Oo 
10 20 30 40 
Fig. 2. 
The results for albumins may be visualized thus: 
Donors: J.M. E. W. 
(**siormal’”) (uremic ) 
64 days 200 days 
v \ v NO 
Recipients: G8: Be A. W. Ss. G. 
(‘‘normal’’) (uremic) (‘‘normal’’) (uremic ) 
36 days 43 days 24 days 51 days 


In summing up, (a) the apparent turnover times of the albumins for both 
recipients were less than the corresponding donors; (b) in each experiment 
the apparent turnover time for the uremic recipient following infusion of the 
donor plasma was longer than that for the paired ‘‘normal’’; and (c) the appar- 
ent turnover time of each normal recipient was significantly shorter than 


‘ 


when estimated in the same subject following S* ingestion. 


B. Gamma Globulins.—Fig. 3 presents the die-away plots relevant to the 
aD e 
gamma globulins from ‘‘normal’’ donor J. M. Here the slopes for Recipients 
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A. A. (uremic, next to bottom) and G. B. (‘‘normal,’’ bottom) are clearly 
steeper than that for the donor following oral S* (top). Moreover, both lower 
plots exhibit flattening of slope during the latter part of the experimental period. 
GAMMA GLOBULINS FROM DONOR J.M. 
1000 (NORMAL) 


500 


100 





RECIPIENT A.A. (UREMIG) 
23 DAYS {FOLLOWING INFUSION OF DONOR PLASMA 


oe eins: 


50 


ECIPIENT 6.8. (NORMAL) 
OLLOWING INFUSION OF DONOR PLASMA 








The most striking flattening is seen in the plot for the ‘‘normal’’ recipient 
(G. B.) following oral S**. Here the initial steepness of slope yields an ap- 
parent turnover time (12 days) shorter than that (18 days) estimated by 
injection of I'*'-labeled gamma globulins in the same subject. 

This is the only instance in our experience of an apparent turnover time 
for any fraction following oral S*° as short or shorter than the time measured 
following intravenous injection of the fraction labeled in vitro with I'*'. Due 
to an unfortunate laboratory accident, this slope is based on only two blood 
samples on the fifth and fourteenth days, respectively. 

In Fig. 4 are presented the die-away plots relevant to the gamma elobulins 
from Donor E. W. As was the case with the albumins, the gamma globulins 
of this uremie subject following oral S* (top) show a flatter slope than those 
of ‘‘normal’’ Donor J. M. under the same circumstances (Fig. 3, top). Both 
the uremic (S. G.) and the ‘‘normal’’ (A. W.) recipients exhibit steeper slopes 
during the first part of the experimental period, and both show final flattening. 
Likewise, the slope for A. W. is steeper than that of his own gamma globulins 
measured following oral S** (third from top). 

The results for gamma globulins may be visualized thus: 


Donors: J. M. E. W. 
(‘£normal’’) (uremic ) 
40 days 95 days 
Lv N A N\ 
Recipients: G. B. A. A. A. W. 8. G. 
(**normal’’) (uremic ) (“normal”) (uremic ) 


18 days 23 days 23 days 23 days 
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These relationships between the apparent turnover times follow much the 
same pattern noted previously for the albumins. 
The figures of the last line are all very close to the values determined in 
G.B. and A. W. by I'*! intravenous gamma globulins (18 and 23 days, respec- 
tively). 


GAMMA GLOBULINS FROM DONOR E.W. 
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DONOR PLASM 
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we 37 DAYS PScLowine ORAL $3 


100 






$0 


RECIPIENT A.W. (NORMAL) 
23 DAYS FOLLOWING INFUSION OF DONOR PLASMA 


—p-- 











30 40 


Fig. 4. 


Globulins of Intermediate Mobility.—Fig. 5 presents the die-away plots 
relevant to this fraction from Donor J. M. (‘‘normal’’); Fig. 6, comparable 
data for Donor E. W. (uremia). In both of these figures the initial top slopes 
are much steeper than those noted for either albumins or gamma globulins in 
the same subjects. This is in keeping with the results already reported on this 
fraction. The slope for the ‘‘normal’’ donor following S* ingestion is only 
slightly steeper than that of the uremie donor. Six out of the eight slopes in 
these two figures show striking final flattening, as indicated by dotted lines. 


The results for globulins of intermediate mobility may be visualized thus: 


Donors: J.M. E. W. 
(‘‘normal’’) (uremic) 
12 days 16 days 
eg N\ rae \ 
Reeipients: Go.B: A. A. A. W. SeG, 
(‘‘normal’’) (uremic ) (‘*normal’’) (uremic ) 
8 days 25 days 6 days 12 days 


The results of these paired experiments are different from those for al- 
hbumins and gamma globulins in the following respects. 


(a) Both normal recipients showed essentially identical apparent turnover 
times which are significantly shorter than those of the corresponding donors 
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following oral S* or of their own autosynthesized alpha, alpha, beta fraction 
following oral S*; (b) in Fig. 5 the uremic recipient showed slightly longer 
apparent turnover time than that of corresponding ‘‘normal’’ donor following 
oral S**. In Fig. 6 the uremic recipient’s apparent turnover time is only slightly 
shorter than that of the corresponding uremic donor under the same cireum- 
stances. 
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Fig. 5. 
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D. Fibrinogen.—The die-away plots relevant to fibrinogen from Donor J. M. 
are presented in Fig. 7. Here, all four plots show final flattening as indicated 
by the dotted lines. The initial slopes both of the donor (top line) and of both 
recipients are identical and correspond to an apparent turnover time of eight 
days. This value is considerably shorter than the seventeen days estimated 


from the die-away plot of the normal recipient after oral S*. 
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E. Estimates of Apparent Exchangeable Pools——The numerical scale given 
in Figs. 1 to 8 for the ordinate (counts per minute) is an arbitrary one for 
convenience in spacing of the plots. If the arbitrary scale is replaced by the 
specific radioactivity corrected for radioactive decay to the day of plasma in- 
fusion, and if the amount of each injected electrophoretic component and its 
specific radioactivity is known, the intercepts of the linear portion of the die- 
away plots on the ordinate may be used to estimate the total exchangeable pools 
of these components. For, if the extrapolated slope of the die-away plot is truly 
related to metabolic turnover time, this intercept gives the specific radioactivity 
of the component in question as though equilibrated distribution were complete 
at the time of infusion, and thus the magnitude of the pool may be estimated 
by the observed dilution of the injected component. 


TABLE I. ToTAtL APPARENT EXCHANGEABLE POOLS (GRAMS) ESTIMATED FOLLOWING 
INTRAVENOUS 8$35-LABELED PLASMA 


“ALPHA, ALPHA, | | GAMMA 























| ALBUMIN | BETA MIXTURE GLOBULINS FIBRINOGEN 
| EXTRA- INTRA- | EXTRA- INTRA- EXTRA- | INTRA- EXTRA- | INTRA- 
SUBJECT | vasc. | Vasc. | VASC. VASC. vaAsc. | VASC. VASC. | VASC. 
A. W. 160 80 80 50 80 50 
S. G. 220 80 150 60 120 40 
G. B. 260 90 60 60 10 30 8 8 
A. A, 250 60 450 50 140 40 3 10 


*The intravascular estimate is made by multiplying the measured plasma concentration 
by an assumed plasma volume of 2,500 c.c. 


The extravascular estimate is made by subtraction of the intravascular figure from the 
intercept on the ordinate of the solid iines in Figs. 1 to 8 as described in the text. 


All figures have been rounded to the nearest 10 Gm. 


Now the estimates thus made and given in Table I are not presented under 
any guantitative assumption relating slopes of the die-away plots used for extra- 
polation to true turnover times. Not only do we have no basis for such an as- 
sumption, but depending upon the treatment of the final flattened part of 
some of these plots (for which see the following), estimates would prove signifi- 
cantly different. We present these estimates merely to indicate that the order 
of magnitude for albumins is comparable with previous reports following in- 
jection of the I'*'-labeled fraction* °; that extravascular exchangeable pools 
of significant magitude for both gamma globulins and certain globulins of 
intermediate mobility appear to exist. With reference to fibrinogen, in that 
an extravascular pool has not ordinarily been suspected, it should be pointed 
out that any unobserved clots caught in the filter of the plasma administration 
set would result in a falsely high estimate. 


DISCUSSION 


Die-away plots of the type illustrated’in Figs. 1 to 8 are usually represented 
mathematically by a sum of exponentials. Any term in this sum gives a linear 
semilogarithmic plot whose negative slope is proportional to the ‘‘apparent 
turnover time’’ of the processes represented. The significance of the intercept 
on the ordinate at zero time (i.e., time of isotope administration) depends upon 
what process the term is believed to represent. 
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For this type of study, ordinarily one thinks of a die-away plot as divisible 
into segments representing these processes: (1) The immediate mixing within 
the blood stream. (2) The equilibration of the injected component with the 
extravascular exchangeable pool. Usually complete within three days, the in- 
tereept of the early part of the segment of the plot on the ordinate provides the 
familiar measure of plasma volume. Neither of these processes is germane 
to this study. (3) The metabolic degradation of the isotopically labeled protein 
component. 

Now, (a) if rate of synthesis is equal to that of degradation,* and (b) if 
there is no reutilization of degraded isotope in resynthesis of the component 
during the experimental period, and (¢) if the multitude of the molecular 
species in the electrophoretic component are characterized by closely similar 
turnover rates, this segment of the plot should be linear. Deviation from line- 
arity thus can result from deviations from any of these specifications. 

A glance at Figs. 1 to 8 emphasizes that it is one thing to describe seg- 
ments of an idealized die-away plot but it is entirely another thing to take ex- 
perimental data on as heterogenous group of molecular species as an electro- 
phoretie component and divide the actual plot into such segments with a great 
degree of sureness. 

We believe that the discrepancies between apparent turnover times and the 
final flattening of die-away plots described previously are best attributable to a 
considerably greater reutilization of S*° for resynthesis of protein during the 
die-away period when S* is given orally than when S*-labeled proteins are 
infused intravenously. This view is consistent with the recent finding of Hum- 
phrey and MeFarlane'’ of shorter apparent turnover times following intra- 
venous injection of in vitro fractionated C1-labeled normal and immune glob- 
ulins into the rabbit than the values previously reported by Schoenheimer™ and 
Heidelberger’? following oral N*. 

Of course with respect to animals as well as to human beings, one cannot 
completely dismiss the possibility that an individual turns over plasma pro- 
teins from another individual of the same species faster than he does those 
synthesized in his own body. 

We are forced to minimize this possible basis for our results for these 
reasons: Recently we have had the opportunity to determine radioactivity levels 
of tissues recovered at autopsy from KE. W. of this study and from another 
nonuremie subject whose plasma proteins had been labeled with oral S* me- 
thionine only eight days before death. As measured on samples washed free of 
blood, although not perfused, dried from the frozen state, and counted in a 


*Steinbock and Tarver? have presented in useful tabular form the interrelations of di- 
rections of change for synthesis and degradation rates, replacement rate, exchangeable pool 
size, and apparent turnover time when the subject of study is presumably not in the steady 
state. 

In that the normal subjects of our own study were in as steady a state as is achievable 
under conditions short of a complete balance study, these considerations are not applicable. 

While the uremic subjects were likewise chosen for stability of their clinical status, it 
is quite possible that despite maintenance of unchanging concentrations of the components 
under study during the experimental period, the observed prolongation of apparent albumins’ 
turnover time in the presence of an apparently subnormal total exchangeable pool reflects a 
long-standing depression of rate of synthesis in the presence of normal degradation. Serial 
measurements of a diminishing exchangeable pool would be necessary to establish this inter- 
pretation. 
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fashion analogous to that for plasma protein fractions, radioactivities were not 
more than 50 per cent below, and in many instances were comparable to the 
specifie activities of plasma protein fractions obtained the day before death. 
Radioactivity of this order (shared alike by those extrahepatic tissues believed 
involved in gamma globulin synthesis'® 14 as well as by the liver) is evidence 
for the fairly rapid development of a very substantial amount of isotopically 
labeled tissue protein whose own metabolic turnover could readily release isotope 
for plasma protein resynthesis. 

Valid estimation of a metabolic turnover time thus requires the slope of 
that segment of the die-away plot where such resynthesis is minimal. The flat- 
tening noted after two or three weeks in many of the illustrated plots suggests 
an optimal period between about the fifth to the fourteenth day. If the dotted 
lines (representing the latter weeks) of the bottom plots of Figs. 3 and 4 are 
extended backward through this period, and for each day the specific radio- 
activity values are subtracted from the values indicated by the solid lines, a 
semilogarithmic plot of the differences against time yields a slope ‘‘corrected’’ 
for a contribution of resynthesis of assumed identical magnitude between days 
five and fourteen and later in the die-away period. 

Apparent turnover times for the intravenously injected S*°-labeled gamma 
globulins of G.B. and A. W. emerge from this ‘‘correction’’ as shorter than 
times estimated from intravenous I'*!-labeled gamma globulins in the same 
subjects! Before correction they were identical. 

Applied to the bottom two plots of Fig. 7, this ‘‘correction’’ leads to ap- 
parent turnover times more of the very short order suggested by the older acute 
hepatectomy experiments rather than the order of eight days suggested by the 
die-away plots of Madden and Gould’ following S* feeding. Possibly because 
their plots do not extend beyond three weeks, these authors did not observe the 
terminal flattening seen in our longer studies, and thus the ‘‘correction’’ ean- 
not be applied to their data. 

To the general application of this ‘‘correction’’ for die-away plots follow- 
ing oral S*, our own data present these further obstacles: (a) some plots con- 
tinued for as long as six weeks show no terminal flattening (see the top plots 
in Figs. 1 and 2); (b) in certain studies of albumins and gamma globulins we 
have encountered a positive (upward) slope during the first week indicative of 
sufficient continuing synthesis to reverse completely this period’s usually steep 
negative slope (mixing with the total exchangeable pool). 

Illustrated in Fig. 8 (top and middle), the latter type of die-away plots 
rarely show the terminal flattening illustrated in the bottom plot of Fig. 8, and 
in our experience most frequently follow use of oral S** methionine alone rather 
than the yeast which contains both cysteine and methionine. Volwiler,> many 
of whose recent results parallel the findings of this paper, has emphasized the 
differing metabolic pathways of methionine and eysteine sulphur. 

Die-away plots analogous to those of Fig. 8, likewise following oral S*°, 
have been given metabolic interpretations in contrasting normal and severely 
burned patients by Blocker and co-workers.*® 
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Because of the considerable range of variation of apparent turnover times 
following oral S*° in ‘‘normal’’ subjects, because intravenous in vivo labeled S* 


c¢ 


fractions show considerably shorter turnover times in two of these same “‘nor- 
mals,’’ and because these latter values approach or equal in shortness the values 
previously reported by others and ourselves with in vitro I'*!-labeled fractions, 
we do not believe that die-away plots following the oral isotope are the best way 
to achieve interpretable metabolic turnover data at this time. If in vivo syn- 
thesis is to be used, intravenous administration of the protein avoids to some 
extent the pitfalls of a large labeled tissue protein pool. 
It remains possible that the quantitative analysis of the period of synthesis 
in the hours following oral administration of the isotope will prove more fruitful. 
This we have under exploration at present. 


SUMMARY 


In further investigation of the discrepancies in apparent turnover times 
when estimated by in vitro-labeled I'*!-labeled protein fractions injected in- 
travenously and when estimated following autosynthesis after oral S*°-labeled 
yeast, two subjects were given enough oral yeast so labeled to permit radio- 
activity ‘‘die-away’’ plots of their autosynthesized plasma proteins not only in 
themselves but following intravenous infusion of their plasmas into two other 
subjects. Plasma proteins so infused were (in contrast to I’** labeling) ‘‘in 
vivo”’ labeled and were subjected to no in vitro fractionation prior to infusion. 

Of the two donors, one was without known nutritional or metabolic ab- 
normality; the other was a chronic uremic, chosen because of unusually pro- 
longed apparent turnover times following S* ingestion previously noted in this 
state. From each donor plasma was infused into a comparable pair of recipients, 
a “‘normal’’ and a chronic uremic. 

With minor exceptions, the results for albumins, gamma globulins, fibrino- 
ven, and a erude alpha, alpha, beta mixture exhibited the following pattern: 
(a) apparent turnover times in the recipients following infusion shorter than 
both those in corresponding donors and (when available) than those estimated 
in the same subjects following oral isotope administration; (b) apparent turn- 
over times for both uremic donors and recipients longer than for corresponding 
‘““normals’’; (e) flattening of slope of certain donor and recipient die-away 
plots during the latter part of the study. 

The role of isotope reutilization in yielding these results is appraised in 
connection with autopsy tissue radioactivity findings in two subjects who had 
received oral S*. Note is made of the identity of apparent turnover times fol- 
lowing in vitro-labeled I’*! and in vivo-labeled S*° gamma globulin in two sub- 
jects in reaching the conclusion that the intravenous route is preferable to the 
oral route in achieving interpretable turnover data on plasma proteins. 
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LEUKOCYTE RESPONSE TO LEUKOCYTE NUCLEAR AND 


CYTOPLASMIC ANTISERA 
Sruart C. Fincu,* Antonio CaJANO,** AND JOSEPH F.. Ross* 
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penignege ES possess antigenic properties which make possible the produc- 
tion of antisera of considerable cell type specificity, but little is known con- 
cerning the cytologic components of leukocytes which are responsible for their 
antigenic properties. The studies to be reported here were undertaken to deter- 
mine the capacity of leukocyte nuclei and cytoplasms to provoke antibody re- 
sponses, and to evaluate the hematological effects in vivo of such antinuclear 
and anticytoplasmie sera. 


EXPERIMENTAL PROCEDURE 


Preparation of Leukocyte Fractions—Twelve guinea pigs weighing from 300 to 350 
grams were injected intraperitoneally with 15 ml. of sterile 4.0 per cent beef broth. 
Twelve hours later exsanguination was performed by cardiac puncture, the peritoneal cavity 
was opened, the exudates were withdrawn aseptically into heparinized syringes, and they were 
pooled in a sterile tube. The spleen from each animal then was removed and stored in a 
separate sterile container, 

The total volume of the pooled exudates was 50.0 ml. and contained about 70,000 cells 
per cubic millimeter. Smears of these leukocytes showed 85 to 90 per cent polymorphonuclear 
leukocytes, 10 to 15 per cent mononuclear cells, and a few erythrocytes. Following centrifuga- 
tion of the pooled exudates at 600 g. for 10 minutes the supernatant was removed and to 
the 6.0 ml. of packed leukocytes in the sediment 9 volumes of sterile 0.18 M sucrose solution 
was added and mixed. This material was homogenized for ten minutes in a glass Potter 
homogenizer, and then centrifuged at 600 g. for ten minutes. The supernatant was removed, 
the sediment was resuspended in sucrose, homogenized again, and respun at 600 g. The 
supernatants were combined and smears revealed that they contained only granular cytoplasmic 
debris and no cell nuclei or whole cells. The sediment consisted mostly of intact nuclei of 
polymorphonuclear leukocytes to which a lacy network of cytoplasmic material, depleted of its 
contents, remained attached. Rarely intact polymorphonuclear leukocytes, mononuclear cells, 
and erythrocytes were observed in the nuclear fraction. 

The spleens removed from a total of 16 guinea pigs were passed through a small garlic 
press containing openings 1.0 mm. in diameter. The weight of this splenic pulp was 12.0 
grams. The material then was transferred to a Potter homogenizer with 9 volumes of 0.88 M 


sucrose solution, homogenized for twenty to thirty minutes, spun at 600 g. for ten minutes, 
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and the supernatant removed. The sediment was resuspended in sucrose solution, homogeniza- 
tion and centrifugation were repeated as before, and the supernatants were combined. Smears 
of these fractions again indicated the presence only of granular cytoplasmic debris in the 
supernatant, and very little except the intact nuclei of lymphocytes along with a few 
erythrocytes and reticular cells in the sediment. These nuclei appeared to be completely 
denuded of cytoplasm. 

The supernatants obtained from the centrifugation of the fractionated granulocytes and 
splenic cells represented the cytoplasmic fractions and the sediments represented the nuclear 
fractions. The volume of each cytoplasmic fraction was about 60 ml., and each nuclear 
fraction was made up to a volume of about 60 ml. with sterile physiologic saline. 

Preparation of Antisera.—During the following three weeks aliquots of the cellular 
fractions were given by intravenous injection to albino rabbits at biweekly intervals. Ten 
milliliters of the granulocyte cytoplasmic fraction was given at each injection to one rabbit, 
and a similar amount of the spleen cytoplasmic fraction was given to a second rabbit. Five 
milliliter portions of splenic nuclear fraction were administered at each injection to two 
rabbits, while two other rabbits received similar amounts of granulocytic nuclear fraction. 
During the period of immunization one of the rabbits receiving the granulocytic nuclear 
fraction died. Ten days after the last injection aseptic exsanguination was carried out on 
each remaining rabbit, and the sera were separated. The four types of serum obtained 


henceforth were designated as ‘‘ granulocytic nuclear antiserum,’’ ‘‘ granulocytic cytoplasmic 
’ 
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antiserum,’’ ‘‘splenic cell nuclear antiserum,’’ and ‘‘splenic cell cytoplasmic antiserum.’ 
Administration of Antiseran—On the day on which these antisera were obtained, either 
2 ml. or 3 ml. portions of each was administered intraperitoneally to 5 normal guinea pigs. 
During the following ten days frequent total and differential leukocyte counts and hemoglobin 
determinations were performed on capillary blood. Hemoglobin determinations were performed 
colorimetrically by the method of Evelyn! and leukocyte counts were made in duplicate. 


RESULTS 


General Response—Almeost immediately following the administration of the 
heteroimmune rabbit serum, most of the guinea pigs developed a profound shock- 
like state which lasted from twelve to twenty-four hours. During this period 
of time the animals appeared lethargic, capillary blood was dark in color, and 
flow was scanty. A few animals died during this initial shock phase; however, 
those which survived usually remained well during the remaining period of 
observations. The severity of the initial shock did not bear relationship to the 
type of antiserum employed. 

Granulocytic Nuclear Antiserum.—Following the injection of granulocytic 
nuclear antiserum to five guinea pigs there developed rapidly a fall in the num- 
ber of circulating lymphocytes, the maximum drop occurring seven hours after 
the injection. Recovery was complete and sustained within twenty-four to 
forty-eight hours. (Fig. 1.) In 3 of the 5 animals there oceurred a mild granu- 
locytopenia lasting from three to seven days followed by a polymorphonuclear 
leukocytosis in most instances (Fig. 2). Except for the appearance of a few 
metamyelocytes there were no significant alterations in leukocyte morphology. 

Granulocytic Cytoplasmic Antisera.—Subsequent to the administration of 
granulocytic cytoplasmic antisera to 5 guinea pigs, there again occurred a prompt 
lymphopenia, maximum during the first twenty-four to forty-eight hours, fol- 
lowed by recovery to normal levels (Fig. 1). In contrast with the granulocytic 
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nuclear antiserum, this antiserum rapidly produced a severe granulocytopenia 
in all animals which was well maintained in 2 for a period of ten days, and in 
the other 3 for five days (Fig. 2). The animals with granulocyte depression for 
ten days received 3.0 ml. of antiserum while those lasting five days had re- 
ceived 2.0 ml. of antiserum. A few metamyelocytes appeared in the peripheral 
blood of 2 animals between the fifth and seventh post injection days. A mild 
anemia, maximum on the fifth day, was observed in all animals, recovery being 
complete by the tenth day. 
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Fig. 1.—The heavy line in each graph represents the average percentage change in 
numbers of circulating lymphocytes in normal guinea pigs following the administration of 
rabbit leukocyte antisera. ‘The thin lines represent individual guinea pig responses. 
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Fig. 2.—The heavy line in each graph represents the average percentage change in 


number of circulating granulocytes in normal guinea pigs following the administration of rabbit 
leukocyte antisera. The thin lines represent the responses of individual animals. 
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Splenic-cell Nuclear Antiserum.—aA total of 10 guinea pigs was injected 
with splenic-cell nuclear antiserum, 5 with the antiserum obtained from 1 
rabbit and 5 with antiserum from the other. Three of these guinea pigs died 
within the first forty-eight hours. The postinjection hematological changes ob- 
served in the two groups were essentially the same, and the results are to be 
considered together. The initial lymphopenia which occurred in these guinea 
pigs was less profound than with either of the granulocytic antisera (Fig. 1). 
Recovery was equally as prompt, and in no instance was there maintenance otf 
significant depression of the number of circulating lymphocytes. A moderate 
to marked increase in the number of circulating granulocytes within the first 
twenty-four hours was observed in 9 to 10 animals followed by a return to normal 
or slightly subnormal levels in most animals during the ensuing nine days 
(Fig. 2). In 7 of the 10 animals variable numbers of prolymphocytes, lympho- 
blasts, or lymphocytes undergoing mitosis were found in the peripheral blood 
following the injection of antiserum. These cells appeared as early as twenty- 
four hours postinjection and were found in some animals up to the tenth day. 
They usually constituted from 2 to 5 per cent of the differential count, but levels 
as high as 14 per cent were seen. A moderate increase in the number of cir- 
culating Foa-Kurlov cells was noted in a few animals. A moderate anemia, 
maximal on the third postinjection day, was present in about one-third of the 
animals. 
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Fig. 3.—Plotted above is the average percentage change in total number of circulating 
leukocytes in each group of guinea pigs following the administration of rabbit leukocyte 
antiserum. > 

Splenic-cell Cytoplasmic Antiserum.—Only 3 of the 5 guinea pigs injected 
with splenic-cell cytoplasm antiserum survived for more than forty-eight hours. 
All animals developed a moderate to severe lymphopenia within the first twenty- 
four hours, but in none was it maintained for a longer period of time (Fig. 1). 
In 2 of the 3 animals a moderate lymphocytosis lasting from eight to ten days 
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occurred. The most striking finding was the prompt development and main- 
tenance of increased numbers of circulating granulocytes in all animals during 
the period of observation without significant alterations in leukocyte morphology 
(Fig. 2). Two of the 3 animals surviving for ten days developed a moderate 
anemia which disappeared completely by the end of the study period. 


Other Hematological Observations.—No significant or consistent change was 
observed in the number of circulating monocytes, basophils, or eosinophils in 
the guinea pigs following the administration of these antisera. The anemias 
which occurred were normocytie and normochromie in type. Nucleated red 
cells (metarubricytes) were found in small numbers on the peripheral blood 
smears made between the third and eighth postinjection days of the more anemic 
guinea pigs. The occurrence of anemia in these animals was variable, and did 
not appear to depend upon either the type of serum administered or the 
severity of the initial shock phase. The changes which occurred in the total 
leukocyte counts following the administration of each antiserum primarily were 
a reflection of changes which occurred in the absolute number of cireulating 
granulocytes (Fig. 3). The only exception to this was the maintenance of the 
pretreatment level of total leukocytes following the administration of splenic- 
cell nuclear antiserum. This was due to the absolute lymphocytosis which 
appeared and remained after the third postinjeetion day. 


DISCUSSION 


The hematological responses to normal rabbit sera administered intra- 
peritoneally to guinea pigs have been reported previously.?* These changes 
consist essentially of an increase in the number of circulating granulocytes 
during the first twenty-four hours to 2 or 3 times the initial level with a 
return to normal by forty-eight hours. A concomitant moderate to severe 
lvmphoeytopenia during the first twenty-four to forty-eight hours has been 
observed. It is to be emphasized that following the intraperitoneal administration 
of normal rabbit serum to guinea pigs the hematological changes after the first 
forty-eight hours rarely are significant. 

Of the four different types of antisera prepared against guinea pig leukocyte 
fractions the most significant effect was that produced by the granulocytic 
cytoplasmie antiserum. The severe granulocytopenia observed in the animals 
receiving this antiserum was consistent in all animals, was well sustained, and 
could be correlated with the amount of material administered. The minimal 
evanulocytie response to the granulocytic nuclear antiserum could be explained 
in several different ways: (1) that the nucleoprotein of these cells is a relatively 
poor antigenic stimulant; (2) that the rabbit injected was a poor antibody 
producer; (3) that a leukocyte antibody was produced, but was not detected 
by these methods; or (4) that a relatively nonspecific nuclear antibody was 
produeed and that its leukoeytie activity was neutralized by the nuclei of 
other organ cells. Although the total aliquot volume of cytoplasmic material 
injected was twice that of the nuclear fraction, the dilution of these fractions 
was such that the total amount of nuclear material administered to each rabbit 
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was several times greater than that of the cytoplasmic material. This suggests 
that the minimal response obtained with the nuclear antisera probably was not 
due to the administration of an insufficient amount of antigen. The production 
of potent antisera to other tissue-cell cytoplasmic fractions has been noted by 
others.®» © Studies in mouse leukemia also indicate that splenic cytoplasmic 
particulate fractions, especially the mitochondria, are capable of producing 
antisera which is quantitatively much more active than that produced from 
equivalent amounts of nuclear material.” § 

The responses to the administration of antisera prepared against lymphocytic 
cellular fractions are more difficult to interpret. The initial polymorphonuclear 
leukocytosis does not differ appreciably from that observed following the 
administration of normal rabbit serum to guinea pigs.2* However, the 
maintenance of a polymorphonuclear leukocytosis over a period of ten days 
following the administration of splenic-cell cytoplasmic serum rarely occurs 
with normal rabbit serum, the leukocytosis almost invariably having disappeared 
after twenty-four hours.** It is possible that this serum contained antibody 
or other components which either inhibited the factors responsible for destruction 
and sequestration of granulocytes or stimulated the production and release of 
these cells from the bone marrow. The granulocyte response to the splenic-cell 
nuclear antisera appeared to differ little from that of normal rabbit serum. The 
number of animals in this group which developed an absolute lymphocytosis 
following the administration of splenic-cell nuclear serum is too few to justify 
any speculation as to mechanisms involved. 

The initial lymphopenia observed in the guinea pigs following the admin- 
istration of granulocytic antisera has been noted by others,” °'* and in our 
studies did not differ appreciably from that produced by the lymphocytie 
antisera. These lymphopenic responses invariably were associated with a severe 
shocklike state and probably represented the nonspecific stress response which 
develops following the administration of foreign protein.'* The subsequent 
observations did not indicate a significant variation in the number of circulating 
lymphoeytes present, although the appearance of youthful forms was of con- 
siderable interest. The failure of the splenic-cell antisera to produce a more 
sustained lymphopenia remains unexplained. The same possibilities exist as 
previously enumerated for failure of the granulocyte nuclear fraction to produce 
a physiologically active antiserum. However, other investigators using similar 
techniques have successfully produced antisera from intact splenic cells which 
affected lymphocytic cells both in vivo'® *-*+ and in vitro.” 7°75 

The transient mild anemias observed in the guinea pigs following the 
administration of heteroimmune leukocyte sera probably were hemolytic in type. 
No attempts were made to eliminate erythrocytes from the leukocyte antigen 
preparations, the antisera were unabsorbed, and it is very likely that erythrocyte 
antibody was present in each antiserum. The type of anemia which developed 
was thought to represent a temporary passive type of acquired hemolytic anemia. 
There was no relationship between the type of antisera administered and the 
severity of the anemias which developed. 
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In these studies it is presumed that a heteroimmune granulocyte antibody 
was produced in rabbits in response to the antigenic stimulus of guinea pig 
granulocyte cytoplasmic components. This antibody was capable of inducing 
severe granulocytopenia in guinea pigs in a fashion similar to that observed 
with the use of intact granulocytes*® *'* and suggested by previous observations 
in human agranulocytie and leukopenie states.2°** 


SUMMARY 

1. Antisera to particulate fractions of guinea pig splenic cells and peritoneal 
exudates were prepared in rabbits. 

2. Hematological observations were made in guinea pigs following a single 
intraperitoneal injection of heteroimmune leukocyte fraction antisera. 

3. A significant and persistent granulocytopenia was induced in guinea 
pigs following the intrapertioneal injection of heteroimmune granulocytic 
cytoplasmic antiserum. 

4. The response to the administration of granulocytic nuclear antiserum was 
much less pronouneed. 

5. Immature lymphocytes appeared in the peripheral blood of guinea pigs 
in response to the administration of splenic-cell nuclear antiserum. 


6. A striking inerease in the number of circulating granulocytes was 
observed following the injection of splenic-cell cytoplasmic antiserum. 
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LEUKOCYTE RESPONSE TO GRANULOCYTE FRACTION ANTISERA 


J. W. HoLuINGswortH AND Stuart C. FINcH 
New HAVEN, CONN. 


r THIS study an attempt has been made to compare the antigenic activity of 
subfractions of granulocyte cytoplasm. From guinea pig granulocytes the 
mitochondria, microsome, and supernatant protein fractions were obtained and 
injected into normal rabbits. The rabbit antisera produced were tested both for 
their leukocyte agglutinating capacity and for their ability to induce granulo- 
eytopenia in vivo. 


It has been demonstrated that when guinea pig polymorphonuclear leuko- 
eytes are injected into rabbits, potent antisera develop which are capable of 
producing leukocyte agglutination and lysis in the test tube and profound 
leukopenia when administered to normal guinea pigs..° It appears from 
previous studies that the antigenic properties of guinea pig granulocytes reside 
principally in the cytoplasmic portion of the cell.’ However, that portion of the 
evtoplasmie fraction which is most antigenic has not been established. 


MATERIALS AND METHODS 


Preparation of Leukocyte Fractions.——Peritoneal exudates were prepared in 20 guinea 
pigs by the method of Martin and associates.8 <A total of 2.9 ml. of packed leukocytes (about 
95 per cent granulocytes) was recovered from these animals. The cytoplasmic portion of the 
leukocytes was recovered according to the technique previously described.? The nuclear 
sediment was discarded. The cytoplasmic fraction was separated further on a Spinco 
ultracentrifuge according to the technique of Umbreit, Burris, and Stauffer? for liver cell 
fractionation. Three granulocyte cytoplasmic fractions were recovered and these subsequently 
were used for the immunization of rabbits. The mitochondrial and the microsomal fractions 
were suspended separately in 14 ml, of 9.88 M sucrose solution and frozen until used. The 
final supernatant solution was frozen and used for immunization without further dilution. 
The protein content of the mitochondrial antigen was 406 mg. per cent, while that of the 
microsomal and final supernatant antigens were too small to be measured by the micro-Kjeldahl 
digestion technique used. Each fraction was used to immunize 2 male albino rabbits. These 
animals were injected intravenously with one of the three fractions at three- to four-day 
intervals for a total of five injections. The volume of antigen solution used for each injection 
of the mitochondrial and microsomal solutions was 1 ml., and for the final supernatant solution 
2.5 ml. Five days after the last injection of antigen the animals were exsanguinated and 
the antisera were frozen in small aliquots. 

In Vitro Test of Antisera——An aliquot of each antiserum was inactivated in a water 
bath at 60° C. for thirty minutes. A 1:10 dilution of the inactivated antiserum in 0.85 
per cent sodium chloride was prepared and serial saline dilutions were made to a dilution of 

From the Department of Internal Medicine, Yale University School of Medicine, New 
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1:2,560. Fresh leukocytes again were obtained from peritoneal exudates of normal guinea 
pigs, and a saline suspension containing 36,000 cells per cubic millimeter was used as the 
antigen. To 0.1 ml. of each dilution of antiserum in a 9 by 70 mm, test tube, 0.05 ml. of 
the leukocyte antigen was added. The tubes were mixed, allowed to stand at room temperature 
for two hours, centrifuged at low speed for one minute, and examined for macroscopic 
agglutination. 

In Viwo Test-of Antisera.—The ability of the antisera to produce granulocytopenia in 
normal guinea pigs was tested in a manner similar to that previously described.? Following 
the intraperitoneal injection of 2 ml. of each antiserum to normal guinea pigs weighing from 
250 to 400 grams, the total and differential leukocyte response was studied at frequent intervals 
over a period of seven days. The effects of each of the 6 antisera were studied in from 
4 to 6 guinea pigs. The serum from 2 normal rabbits was administered to a group of 10 


normal guinea pigs in order to observe the nonspecific effects of the heterologous serum. 


RESULTS 
Antisera produced by the injection of both the mitochondrial and the 
microsomal fractions of guinea pig granulocyte cytoplasm exhibited marked in 
vitro agglutination of guinea pig leukocytes, but the antisera produced against 
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Fig. 1.—The heavy line in each graph represents the average percentage change in 


number of circulating granulocytes in normal guinea pigs following the administration of 
cytoplasmic fraction antisera. The thin lines represent the response of individual animals. 
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the final supernatant solution had only a minimal effect (Table I). Similar 
studies on normal rabbit serum demonstrated definite clumping of guinea pig 
eranulocytes when mixed with undiluted serum, but no agglutination in a 1:10 
saline dilution (Table I). Each of the plasma fraction antisera administered to 
normal guinea pigs produced a significant granulocytopenia of about the same 
duration and magnitude (Fig. 1). On the other hand, the results obtained 
following the injection of all experimental antisera were distinctly different 
from those obtained with normal rabbit sera (Fig. 2). There were some in- 
dividual variations in response, and, in general, the guinea pigs with low initial 
leukocyte counts developed more marked granulocytopenia after injection of 
antisera than did the animals with high initial leukocyte counts. The mean 
response of the three cytoplasmic fraction antisera is compared with that of 
normal rabbit sera in Fig. 3. 
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Fig. 2—The heavy line in each graph_ represents the average percentage change in 
number of circulating leukocytes in normal guinea pigs following the administration of normal 
rabbit serum. The thin lines represent the response of individual animals. 
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TABLE I. GRANULOCYTE AGGLUTININ TITERS TO GRANULOCYTE CYTOPLASMIC ANTISERA 
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Fig. 3.—The average percentage change in the number of circulating granulocytes for 
each group of guinea pigs following the injection of cytoplasmic fraction antiserum is shown 
by the broken lines. The solid line represents the average percentage change in number of 
circulating granulocytes for all normal guinea pigs given normal rabbit serum. 
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DISCUSSION 


The results of these studies do not suggest that the antigenic properties of 
leukocytes are localized in any single portion of the cytoplasm. The in vivo 
results obtained with the three cytoplasmic fraction antisera were comparable in 
magnitude, and when compared on a weight basis the results suggest that the 
microsome and final supernatant fractions are better sources of antigen than is 
the mitochondria fraction. These results, however, must be considered strictly 
semiquantitative since the precise protein content of the antigens was not known. 
It is also of interest to note that the magnitude of the granulocytopenia which 
oceurred following the administration of cytoplasmic fraction antisera was 
closely comparable to that obtained when whole cytoplasmic fraction antisera 
were used.’ Others have indicated that the mitochondrial portion of the mouse 
leukemic lymphoeyte is the major source of leukocyte antigen,’® '* but in our 
studies with normal granulocytes we were unable to obtain this degree of anti- 
genie localization. The interpretation of our results depends upon the efficacy 
of our separation of the cytoplasm into its component parts. Although the 
mitochondria and microsomes may have been poorly separated, it is highly 
improbable that any particle of mitochondrial size remained in the final super- 
natant solution. The profound antigenic properties of the final supernatant 
solution indicate, therefore, that portions of the leukocyte other than the 
mitochondria are highly antigenie. 

The in vitro agglutination studies, in general, agreed fairly well with the 
in vivo granulocytopenic responses. However, the leukocyte agglutination titers 
of the final supernatant antisera were low (Table I) while their in vivo effects 
were comparable with those of the other types of antisera. The explanation for 
this lack of correlation is not clear. It is possible that the lytie properties of 
leukocyte antisera are independent of their agglutinating capacity, an effect 
comparable with the disparity between erythrocyte agglutinins and hemolysins. 

No attempt was made in these studies to eliminate nonspecific effects of 
antibodies produced in the rabbit against other guinea pig proteins. Previous 
studies, however, have indicated that the leukopenie effect of heterologous 
leukoeyte antisera is a specifie response’? and probably is due to antibody 
produced against leukocytes. In any event, heterologous leukocyte antisera do 
contain factors which are capable of producing profound leukopenia in vivo and 
leukoeyte destruction, agglutination, and complement fixation in vitro. 

It may be of considerable practical value to know which portion of the 
leukocyte is most antigenic. A purified granulocyte antigen of this type might 
be of greater value than intact cells in studies of leukocyte immune mechanisms. 
By the elimination of nonantigenie proteins of leukocytes it might be possible 
to produce pure drug-antigen complexes capable of inducing experimental auto- 
immune granuloeytopenia. Animal studies of this type should be of importance 
in elucidating the mechanism of drug-induced leukopenias in man. 


SUMMARY AND CONCLUSION 


The cytoplasm of guinea pig granulocytes was fractionated into mitochon- 
dria, microsomes, and supernatant protein. Rabbit antisera prepared against 
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each of these fractions were tested for their in vitro agglutination and in vivo 
eranulocytopenia effects. From this study it is coneluded that all three fractions 
have appreciable antigenic properties. 
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A STAIN FOR GRANULES IN NORMAL HUMAN ERYTHROCYTES 


IRVING SILVERMAN, M.D. 
BROOKLYN, N. Y. 


T IS possible to demonstrate the presence of granules in normal human 
| erythrocytes with constant regularity by a method similar to the one used 
in the past for staining peroxidase granules in the white blood cells. This 
ean be accomplished by modifying the old benzidine-peroxide technique” * by 
decreasing the pH of the reagent and increasing the concentration of ethyl] 
aleohol. The latter serves to slow down the rate of reaction markedly, so that 
a very slow deposit of stain is produced in nine to twelve minutes that is lim- 
ited to the corpuscles themselves. 

The stain is made by mixing two specially prepared solutions of benzidine 
and hydrogen peroxide as follows: 


The first solution consists of 900 mg. of recrystallized benzidine dissolved 
in 60 ¢.e. of 70 per cent ethyl aleohol to which 0.8 ¢.c. of glacial acetic acid is 
added. <A trial sample is then made by taking 10 ¢.c. of this reagent and 
further diluting it to 25 ¢.e. with 70 per cent ethyl aleohol. This is labeled 
‘Solution A.’’ 


The second solution consists of 40 ¢.c. of 70 per cent ethyl alcohol, 9 c.e. 
distilled water, and 1 ¢.c. of 3 per cent hydrogen peroxide (U.S.P.). This solu- 
tion is labeled ‘‘Solution B.’’ 


PROCEDURE 


A direct blood smear, or a smear of oxalated blood no more than seven days old, 
may be used. The smears should be uniform, very thin, and free from rouleaux. 

In a small well, such as the cap of a small bottle, mix Solution A—12 drops and Solu- 
tion B-3 drops. 

Fix the blood smear for at least five minutes in 70 per cent ethyl alcohol, dry with 
tissue paper, and divide the slide into uniform squares of 1 sq. em. each with a wax pencil. 

Place 3 drops of the mixture of Solutions A and B on one square, and every three 
minutes add another drop, at the same time staining another square with 3 drops, until 
four squares have been stained for twelve, nine, six, and three minutes, respectively. 
Rinse off the staining solution with water, dry, and examine under the oil immersion lens. 

A properly stained slide should show a faint blue tint at the end of nine to twelve 
minutes, when the dried slide is viewed on a white background. The stain is an extremely 
sensitive one and is not as satisfactory with a freshly prepared solution. It seems that it 
gives better results on standing for a few days after it is prepared. The fresh stain has 
a tendeney to produce fine amorphous granules of blue or black. 

A good stain will show the white cells with large blue granules in all the squares, 
and they will be deepest in the twelve-minute stain. The red blood cells will appear a 
uniform yellow in the three- and six-minute stains, but the nine- and twelve-minute stains 
will show the presence of well-defined blue or blue-black rods and granules. 


From the Surgical Service, Division of Breast Surgery, The Jewish Hospital of Brooklyn, 
Brooklyn, Y. 
Received for publication June 21, 1955. 


885 





886 SILVERMAN J. Lab. & Clin. Med. 


lecember, 1955 


Fig. 1 shows a typical light stain. Rods predominate, they may be straight or comma- 
shaped, and the cell outline is distinct. 

Fig. 2 shows a heavier stain. The rods have become so numerous that the cell out- 
lines are fairly obliterated and take on a blue color. Some of the rods will show clubbing 
at either end and some will be curved, In some smears granules will predominate, but in 
the majority the rods will prevail, depending upon very slight changes in technique. 


 aeiae” Se: ‘ : 


1.—A light stain. The white blood cells show deep blue granules in the cytoplasm. The 
red blood cells show a moderate number of rods and granules. 


If none of the four squares shows the granules, repeat the stain, using a mixture of 
4 or 6 drops of the peroxide reagent to 12 drops of the benzidine reagent. If the red 
cells come out a uniform blue without rods or granules, reduce the peroxide reagent to 
1 or 2 drops. 


The stain is intensified by: 


A thinner smear where there are fewer red blood cells per field. 
Adding a drop of dilute acetic acid to the stain. 
Adding a drop of peroxide reagent (Solution B) to the stain. 
Increasing the time of staining. 
The stain is diminished by: 
1. A thicker smear where there are more-red blood cells per field. 
2. Adding a drop of dilute sodium bicarbonate solution to the stain. 
3. Decreasing by one drop the amount of peroxide reagent. 
4. Decreasing the time of staining. 
The stain of the granules in the white blood cells can be markedly suppressed by 
doubling the concentration of the peroxide reagent, without similarly suppressing the 
stain of the red cells. 
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The stain of the red cells comes out the same, whether or not the slide is first fixed 
in 70 per cent ethyl alcohol for five to fifteen minutes. 

An aqueous solution of crystalline catalase in distilled water smeared on a slide, 
dried, and stained in the same manner gave similar blue granules. 

Whether the staining effect described is due to catalase, peroxidase, or some other 
oxidase enzyme present in the erythrocytes remains to be established. 


Fig. 2.—A deeper stain. The outline of the red blood cells is obliterated. The rods and gran- 
ules are larger, more numerous, and show a deep blue color. 


SUMMARY 


An extremely sensitive stain for granules in normal human erythroeytes is 
presented. It is based on the old benzidine-peroxide technique used in the 
past for staining granules in the white blood cells but modified to suppress the 
effect on the latter and to bring out granules in the red cells instead. 
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THE DETECTION OF A LATENT ANTIBODY IN ABO 
HEMOLYTIC DISEASE 


CricHTON McNett, M.D., ELMer F. TreENTELMAN, B.S., 
RusseELL J. WHeErRritTT, M.D., Cyrm D. FuLLNER, M.D., aANp 
VIRGINIA KREUTZER, B.A. 

SaLT LaKE Crry, UTaH 


T WAS Witebsky' who called attention to the nature of immune A, antibody 

associated with ABO hemolytic disease of the newborn. His observations and 
techniques have formed a basis for subsequent extensive clinical studies? of 
heterospecific pregnancies which have shown that the immune type anti-A anti- 
body is usually present in high titer in the maternal serum. This, too, has been 
our experience, and we wish to report an exception and an additional unusual 
antibody of a latent nature. The antibody occurred in two mothers who gave 
birth to nonicteric infants who were later shown to have hyperbilirubinemia 
necessitating exchange transfusion. 

Our serologic study in these two cases was further stimulated by a report 
by Garmier,® who observed a case of a stillborn infant whose group O mother 
(father group A) showed very little immune anti-A prior to delivery but who 
subsequently revealed very high titers of this antibody. In addition, during our 
recent study of blood groups in habitual abortion,’ we occasionally encountered 
heterospecifie matings in which the mother failed to reveal immune anti-A or 
B antibody. In the past decade, several papers have appeared analyzing the 
significance of hemolytic disease and ABO incompatibility.2-'° — All the authors 
agree that severe hemolytic disease due to this cause is relatively infrequent but 
that its importance should be kept in mind when hyperbilirubinemia is noted in 
the infant. Our cases supplement the observations of Witebsky and, in addi- 
tion, emphasize the occurrence of a latent immune anti-A antibody. 


METHODS 


Family Study.—The two families, diagramatically shown in Fig. 1, were referred to us 
because of a history of neonatal hemolytic deaths and stillborn fetuses. The L. R. family 
was studied more extensively because they presented themselves earlier in the prenatal stage. 
Upon each visit blood was obtained and the inactivated serum analyzed for isoagglutinins 
and immune antibodies, as described following. The serum samples were then saved and 
stored, frozen at -15° C. without the addition of A and B substances. These specimens were 
re-examined after storage, as indicated in Table I. 


Table II, a chart of laboratory results, indicates the degree of hemolytic disease of the 
two newborn infants. The pediatricians caring for these infants considered their condition 
to be typical hemolytic disease of the newborn. 
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SEROLOGIC METHODS 


1. Isoagglutinin Titer—The standard serial twofold dilution titration technique using 
0.9 per cent saline solution and dry transfer pipettes was adhered to. An equal portion of 
2 per cent A, cells in 0.9 per cent saline solution was added to each tube. Centrifugation 
for one minute at 2,000 r.p.m. and recording of the last 1 plus reaction obtained upon gentle 
agitation determined the end point. 


2. **Immune’’? Anti-A (Witebsky Test)—The serum to be tested was neutralized by 
the addition of two parts of commercial A and B substance to one part of inactivated (56° C. 
for thirty minutes) serum. The mixture was permitted to stand at room temperature for 
ten to fifteen minutes and then tested against a 2 per cent saline suspension of A, cells for 
completeness of neutralization. If neutralization was incomplete, three parts of A and B 
substance was added in place of two. In neither case was a greater quantity of A and B 


substance required to effect neutralization. 


Oo— a) 
0,cDE/cde, P, MNS, Kk A, CDe/CDe, P,NNs,kk 
Fyo,Le~, Secretor Fya, Le"+, Nonsecretor, 

(Moderate diabetes mellitus) 





1949 1950 1952 1954 


4 ; 4 


A,CDevcde A? 0,CDescde A,CDe/cde ACD 
, ‘ ’ Dh ? escde 
kk, Fyo-,normol _ —— kk, Fyo—,normal Icteric 2nd doy Hemolytic disease 2nd day 
prise goose dad bth kernicterus, mental von den Bergh to i8.0mg. 
day theieaigle Geenne deficiency, spastic, Exchonge transfused 
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No specific immune antibody could be detected 
until 3 wks. postpartum of child #5.See Toble I 


CASE 1. THE L.R. FAMILY 








1940 
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Normal A,Rh+ Normal Stillborn A, Rh+ 
Accidently drowned Blood group unknown Hemolytic disease 
Exchange transfusion 
with group O blood. 
Now well 





No immune antibody oat delivery. |5 days postpartum maternal immune 
anti-A present in high titer. See Table I 
CASE 2 The S.B. Family 
Fig. 1.—Pedigree of maternal latent antibody cases. 


The neutralized serum was titrated in inactivated, pretested (nonspecific agglutinin 
tree) AB serum by the twofold dilution method. Equal portions of 2 per cent A, red cells 
suspended in AB serum were added and the tubes incubated at 37° C. for one hour. The 
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TABLE II. LABORATORY AND CLINICAL DATA OF THE Two CASES STUDIED 








VAN DEN BERGH CLINICAL 








DATE DIRECT TOTAL HGB. HCT. | BLOOD SMEARS REMARKS 








Case I 
Baby R_ April 21, 1954 0.25 5.8 Nonicteric 
(Cord ) 
Group A April 21, 1954 9.2 13.0 Polychromato- 
philia 
Normoblasts 10 
April 22, 1954 1.9 14.4 12.0 Normoblasts Clinical icterus 
April 23, 1954 0.8 18.0 13.0 Lethargic, large 
liver 
April 24, 1954 13.3 } No normoblasts Replacement trans- 
fusion 
April 27, 1954 : 
April 28, 1954 15.0 
April 30, 1954 15.6 AS Icterus receding 
Case I] 
Baby B May 9, 1954 nos Nonicterie 
(Cord) 
Group A May 10, 1954 7.5 a% Spherocytosis Clinical icterus 
Liver and spleen 
large 
May 10, 1954 J lyfe Metamyelocytes Replacement trans- 
Polychromato- fusion 
philia 
May 11, 1954 20. : Normoblasts 
May 12, 1954 16.: : 
May 15, 1954 9,1 Ieterus fading 














tubes were centrifugated at 2,000 r.p.m. for two minutes and the reactions examined after 
gentle agitation. A fine but distinctly granular agglutination was considered a 1 plus reading 
and the end point of the titration. 


3. Indirect Coombs Test.—The inactivated and isoagglutinin neutralized serum was 
used to sensitize A, cells at 37° C. for one hour. Equal portions of 2 per cent cells in saline 
and serum were used for this purpose. The sensitized cells were washed three times with 
tubefuls of 0.9 per cent saline, and, after the final washing, the cells were resuspended to 
make a 2 per cent suspension. To two drops of this cell suspension, two drops of antihuman 
globulin serum were added, and the mixture was centrifuged at 500 r.p.m. for one minute. 
The reactions were examined after gentle agitation of the tubes, a 2 or 3 plus reaction being 
considered positive. Weaker reactions were confirmed or rejected after rewashing the cells 
and repeating the antiglobulin test. 


4. Indirect Elution Test.—Five-tenths millimeter of maternal serum was added to 1.0 ml. 
of commercial A and B substance, and, after this serum stood for ten minutes at room 
temperature, it was tested against saline-suspended A, cells for completeness of neutralization. 
To 0.5 ml. of this neutralized serum was added 0.5 ml. of washed, packed A, cells in saline 
solution. Similar tubes were set up using A, cells and group O cells as controls. The 
serum-cell mixtures were incubated in a water bath for one hour at 37° C. The cells of both 
tubes were washed three times with cold 0.9 per cent saline solution, resuspended in 0.5 ml. 
of saline solution, and heated at 56° C. for ten minutes. The incubated tubes were then 
centrifuged at 2,500 r.p.m. for two minutes and the supernatant eluate removed. Two drops 
of this eluate were added to 2 drops of 2 per cent saline-suspended, fresh A, cells, and finally 
i drops of 10 per cent PVP11 (polyvinylpyrrolidone) were added and the mixture centrifuged 
at 2,000 r.p.m. for one minute. Agglutination of the cells after gentle agitation of the tubes 
indieates the presence of immune type anti-A in the maternal serum. The control tubes were, 
of course, negative. 


5. Direct Elution Test.—Clot-free fetal cord blood was centrifuged to obtain 0.5 ml. 
of packed red cells. These cells were then washed three times and resuspended in 0.5 ml. 
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of saline. This cell suspension was then heated in a water bath at 56° C. for ten minutes 
followed by centrifugation at 2,000 r.p.m. for two minutes and removal of the supernatant 
eluate. Two drops of saline-suspended <A, cells, two drops of eluate, and 4 drops of 10 
per cent PVP11 were added, and, after mixing, the tubes were centrifuged at 1,500 r.p.m. 
for one minute. Parallel tubes in which group O cells and A, cells were employed served as 
controls. After centrifugation, the tubes were gently agitated and the degree of agglutination 
recorded. A 2 to 4 plus reaction was considered indicative of sensitization of the cells with 
anti-A antibody. Control tubes were negative. 


RESULTS 


Fig. 1 illustrates the families in which the mother in each case demonstrated 
an immune anti-A only after three weeks post partum. Previous infant mor- 
tality due to hemolytic disease or unknown eause (stillborn) was observed in 
each family. The recently delivered infant was born uneventfully in each case 


and appeared normal until the second day, when jaundice was clinically ob- 
served. Antibodies for Rh or rarer blood factors could not be identified in either 
mother. Each infant was given a replacement transfusion of group O blood 
and showed immediate and continued benefit. The total serum bilirubin did 
not rise over 18 mg. and then declined to normal. At the time of birth, anti- 
bodies could not be detected, but, because of the heterospecifie incompatibility, 
group O blood was given empirically. 

Table I shows the sequence of antibody development. In the isoagglutinin 
column, the saline titer is noted to be high, since by our technique a normal titer 
of isoagelutinins rarely exceeds 1:128. At the time of delivery (April 21, 1954), 
a sudden rise to 1:1,024 oceurred in the serum of Case 1. Throughout the pre- 
natal study, the immune anti-A was absent by all tests. In each case a marked 
rise in immune anti-A occurred three weeks post partum and the indirect 
Coombs test became positive, as did the elution reaction. The elution tests 
were particularly convincing because the control A, and O cell controls reacted 
negatively, thus affirming the specificity of immune anti-A,. 

Re-examination of the frozen, stored samples produced the surprising find- 
ing of immune anti-A by the Coombs and elution tests but not by the Witebsky 
neutralization technique. The length of storage time varied, of course, with each 
specimen, but all had been frozen at least one month. The positive maternal 
Coombs reaction was not equivocal, and a panel of control O cells was negative. 


DISCUSSION 

The maternal serum finding of an antibody which during gestation was 
undetectable by all known methods is of considerable theoretical interest. In 
vitro it is well known that isoagglutinins anti-A or B may be neutralized by 
their respective A or B substance and that later, after storage, the isoagglutinin 
reappears. However, the serums which we stored contained no A or B substance. 
A and B substances were employed only in the small aliquots of serum used to 
perform the Witebsky and Coombs tests. Furthermore, with the exception of 
the direct elution test, the infant’s serum and cells were negative for antibodies. 
The development of progressive hemolytic disease of the infant, the demon- 
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stration of anti-A, antibody by direct elution, and the subsequent high titer of 
maternal immune anti-A, all testify to the specificity of ABO hemolytic disease. 
What, then, is the explanation of this hidden or latent maternal antibody ? 

One possible explanation might be that a rare blood group was responsible 
for the hyperbilirubinemia of the infant. With this possibility in mind, we set 
up repeated panels of group O cells, with entirely negative results. It was con- 
cluded, therefore, that we were dealing with an unusual anti-A agglutinin of 
high poteney that was inhibited during the time of gestation. 

Since the maternal serum collected after delivery gave a strong Witebsky’s 
test and an equally strong indirect Coombs titer, the behavior at this time sim- 
ulated that of Rh antibodies, as was also observed by Hubinont.'’ In addition, 
recent studies have convinced us that the most important pathogenic antibody 
is that demonstrated by the Coombs test.!? 1° Hill, Haberman, and Jones'* have 
referred to this as a eryptogglutinin or third order type, in distinction to the 
blocking or conglutinin type. The antibody that we have demonstrated fits this 
third order type. We were able to clearly separate the two antibodies upon re- 
examination of the serums as demonstrated in Table I. 

The next question which confronted us was that of the source and nature 
of the inhibiting substance which completely hid the antibodies before parturi- 
tion. Several possibilities must be considered: (1) the infant produced an 
A-like substance which neutralized or absorbed the maternal antibodies but which 
was ineffectual after delivery; (2) that the mother, early in pregnancy, manu- 
factured an inhibiting substance which counteracted her own anti-A antibody; 
or (3) that perhaps a neutralizing placental product was the source of the ob- 
served antibody suppression substance. Experiments are now being devised 
to test these hypotheses. Whatever the source, we know that the substance 
must be quite labile since, upon storage, it degenerates. Tovey'® now favors the 
first possibility as being most likely. 

A few practical recommendations should be mentioned in connection with 
this study and our general experience with ABO hemolytic disease : 


1. Obstetricians should request ABO grouping as well as Rh typing on ex- 
peetant mothers. 

2. Group O mothers* as well as Rh negative mothers should be regarded 
as potential hemolytic disease problems, and their husbands’ blood groups should 
be determined. 

3. A direct cord blood elution test for the presence of anti-A and anti-B 
is recommended as a supplementary procedure in the elucidation of problems 
involving these antibodies. This applies especially when the Witebsky neutrali- 
zation and the Coombs tests are negative. 


4. Replacement transfusion with group O blood is effective in controlling 
ABO hemolytic disease of the newborn. 


Our two eases are supplementary to that described by Garmier,® and un- 
doubtedly the antibodies were of a similar latent nature. We wish to emphasize 
the unusual behavior of this anti-A antibody and the value of the elution test in 
its demonstration. The direct Coombs test did not reveal the antibody. 
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SUMMARY 


Although most cases of hemolytic disease due to ABO heterospecifie preg- 
nancy demonstrate immune anti-A, antibodies, we have encountered two in 
which only latent anti-A was present. 

In these cases the direct elution test on the cord blood is of value. 

ABO heterospecifie matings in which the mother is group O deserve anti- 
body analysis to forewarn the physician of possible hemolytic disease and its 


sequelae. 
The demonstration of a latent antibody suggests again the possibility of a 
labile protective substance in the maternal and fetal circulation. 


We wish to thank Doctor Milo C. Moody of Spanish Fork, Utah, for referring Case 
to us and furnishing the important historical facts and physical findings. 
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A QUANTITATIVE MODIFICATION OF THE “TUBELESS” 
GASTRIC ANALYSIS 


Pau. B. Donovan, PH.D., AND WILLIAM J. TIGHE, M.D. 
San Dieco, Cauir. 


IIIS preliminary report describes our experiences with a quantitative inter- 

pretation of the ‘‘tubeless’’ gastric analysis. Segal and associates’ de- 
scribed this method of measuring gastric acidity first in 1950, and reported 
further experience with the test in two other papers.” * Many reports from 
other centers have confirmed and extended their original observation. 

The new test employs a cation-exchange resin commercially available as 
Amberlite XE-96. In the test resin* the cation-exchange hydrogen ion is re- 
placed by a quinium radical (Fig. 1). In the pH range of free hydrochloric 
acid, pH 8 to 4 or less, the hydrogen ions of gastric juice displace the quinium 
ions, Which then form quinine hydrochloride. 

The quinine is absorbed rapidly from the stomach and is excreted in the 
urine. The urinary quinine can be estimated accurately by comparing its ultra- 
violet fluorescence with standard quinine solutions. 

Reports to date have compared the “tube” and “tubeless” methods of gastric 
analysis in large groups of normal and abnormal subjects.* * * 7 The correla- 
tion between the two methods is uniformly good in the achlorhydrie group but 
rather poor in those cases with free hydrochloric acid. All observers agree that 
no quantitative relationship can be shown between the amount of quinine 
excreted in the urine and the acidity of the aspirated gastric juice measured 
as ‘‘elinieal units’’ or as pH. 

Our experience seems to resolve the apparent inconsistencies in the two 
tests. A brief review of current knowledge about the formation of HCl will 
help to elarify our results. 

Physiology of HCl Formation.—Hydrochlorie acid is produced only in the 
parietal cells of the gastric mucosal glands. When first demonstrable, the HCl 
moleeule is isotonic with blood plasma, and its hydrogen-ion concentration is 
159 meq. per liter.1° It is acknowledged that HCl is always produced in the 
same concentration by the parietal cells.11_ The final concentration of free acid 
in gastric juice, however, is never much higher than 50 meq. per liter. This 
means that dilution of the original HCl is produced by a variety of other sub- 
stances. Some are swallowed, ‘like the test meal and saliva, others are secreted, 
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like mucin and pepsin in the stomach, and there is often some pyloric reflux. 
It is apparent that “‘hyperacidity,’’ measured in the usual way, can be reached 
either by secreting more acid or by less dilution. 

Gastric juice usually is tested for acid by titrating a measured volume with 
N/10 NaOH solution.” An end point of pH 3 to 4 is reached first, using 
Topfer’s reagent as the indicator. The number of milliliters required to 
neutralize 100 ml. of gastrie juice to this end point defines ‘‘clinieal units of 
free acid.” The additional volume required to reach an end point of pIT 7, using 
phenol red as the indicator, gives units of ‘‘combined”’ acid. 


FORMATION of DIAGNEX _ 
ph 9.0 a 





R-(€0@)n+nQH] = nHCI+R- (<<o@H)n 
amberlite XE-96 Quinine Quinine Resin 
(a carbacrylic Resin) ( Diagnex) 
ph 3.0 (free acid) 
REACTION /N STOMACH 





Fig. 1.—Cation exchange resins. 


Consideration of the ion exchange reaction suggested that the amount of 
quinine exchanged should depend upon the total number of available hydrogen 
ions in the gastrie juice, rather than upon their concentration alone. In other 
words, if one measured not only the concentration but also the volume of gastric 
juice aspirated in the test period, it should correspond to the amount of quinine 
in the urine. The figures obtained in our studies seem to support this premise. 


METHODS 


In the past year, 101 patients have been examined with both the quinine test and a 
conventional gastric analysis. If no free acid was present in the fasting aspirated sample, 
0.2 mg. of histamine was injected subcutaneously. 

The technique we used in the ion exchange resin test is that printed on the com- 
mercial “Diagnex” package. Briefly, the patient in a fasting state receives a 250 mg. 
capsule of caffeine sodium benzoate as a gastric stimulant. An hour later, after collecting 
a control sample of urine, the patient swallows 2 Gm, of the resin granules, equivalent to 
36 mg. of quinine. The urine excreted during the first and second hours after swallowing 
the resin is collected. Quinine is extracted from the urine by the ether-H.SO, method 
used by most investigators.9 The ultraviolet fluorescence of the urine specimens is then 


compared with standard quinine solutions, in a Fisher fluorophotometer. 
RESULTS 
The data obtained in this series are represented in Fig. 2. Since it was 


suspected that the urinary quinine excretion might be related quantitatively 
to the total available hydrogen ions in the aspirated gastrie juice, the latter 
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quantity had to be expressed as a single figure. This was accomplished by 
converting the volume and concentration of each aspirated specimen to milli- 
liters of N/10 HCl. When the mean values of aspirated acid in this unit were 
plotted against the mean values of urinary quinine excretion, a straight-line 
relationship was evident, as illustrated in Fig. 2. This line could be repre- 
sented by the equation: 


(Y — 82) X = mi. N/10 HCl aspirated 
A = -—s3 where and 
ti Y = micrograms of quinine 


' | 
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Evidently, then, a quantitative relationship between the two tests does 
exist. By applying this formula to the urinary quinine values, one can esti- 
mate the equivalent acid secretion expressed as milliliters of N/10 HCl acid. 
Statistical analysis of these figures indicates a correlation coefficient of 0.9. 

It seemed worth while to compare the values obtained in our series with 
other similar groups of cases. Polland'™ has reported a large series of gastric 
analyses, giving both the concentration and the volume of gastric juice, and 
for comparison his values were transposed to milliliters of N/10 HCl. 

Fig. 3 represents average acid values in milliliters of N/10 HCl obtained 
in Polland’s series, compared with the aspirated values in our series, and the 
acid values in our series calculated from the urinary quinine. Within the 
statistical limitations of the diagram, there is good correlation among the 
three. 

Fig. 4 represents a partial breakdown of our 101 cases, according to the 
type of disease present. In each of the columns, the values of acid aspirated 
and the values of acid caleulated from the urine test are represented. Again, 
200d correlation between the tests in the various disease groups seems to exist. 


Observed and Calculated Mean HCI Secretion 
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Fig. 4.—A, Total series, 101 patients; B, no organic gastrointestinal disease, 58 patients; 
C, organic gastrointestinal disease, 43 patients; D, peptic ulcer, 23 patients; H, miscellaneous 
disease, 20 patients. 


DISCUSSION 

In the achlorhydric group, our experience parallels previous reports. 
None of the patients with histamine achlorhydria by the tube method showed 
acid by the urine test. However, a few patients who had very little urinary 
quinine did show free acid by the tube method ‘after histamine stimulation. 
Therefore, with use of the quinium method as a screening test, the negatives 
should be rechecked by doing either or both tests after histamine. 

The main interest of this study is to extend the use of the resin test to the 
quantitative measurement of free HCl. It should aid in situations where the 
usual gastric analysis cannot be used or is inaccurate. 
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Some observations on the expense of the test may be of interest to 
laboratories considering its use. The cost of an instrument* for comparing 
ultraviolet fluorescence is the chief initial expense. A fluorophotometer may 
also be used for a variety of other comparison tests. Technician time required 
to process the specimens will average forty-five minutes per test. This 
approximates the time required to perform intubation, aspirations, and titra- 
tion of specimens in conventional gastric analysis. The new test is certainly 
more popular with patients and should be no more expensive than the ‘‘tube”’ 
method, in routine use. 


CONCLUSIONS 


In 101 patients a simple quantitative correlation has been demonstrated 
between the two-hour urinary quinine excretion in the ‘‘Diagnex’’ test and 
the hydrochloric acid aspirated in the conventional gastric analysis. This 
should extend the value of the ‘‘tubeless’’ test beyond its present application 
as a sereening test for achlorhydria and may enable it to replace the usual 


‘‘tube’’ test in many situations. 
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COMPARISON OF VENOUS AND ARTERIAL HEMOGLOBIN 
CONCENTRATION IN MAN: RELATIONSHIP TO THE 
CALCULATION OF PER CENT OXYGEN 
SATURATION 


TuHos. M. Buake, M.D., J. M. Merrity, M.D., anv JAMEs J. CALLAWAY, M.D. 
NASHVILLE, TENN. 


HERE is evidence that the hemoglobin concentration in man varies with 

age and sex,’ muscular activity,” and time of day.’ Peters and Van Slyke’ 
state that there is a difference between hemoglobin concentration in venous 
and eapillary blood and, in the presence of ‘‘moderate retardation of the 
peripheral circulation,’’ between venous and arterial blood, but they give no 
data to support the latter statement. The per cent of oxygen saturation is the 
ratio of the oxygen content to the oxygen capacity. If it is true that the 
arterial and venous oxygen capacities in a given individual are different, arterial 
and venous oxygen saturations must be calculated on the basis of arterial and 
venous oxygen contents and capacities, respectively. 

As there are practical advantages to the interchangeable use of venous 
and arterial capacities in the ecaleulation of per cent oxygen saturation, the 
following data relevant to this problem are presented. 


METHODS AND RESULTS 

The oxygen capacity of arterial and venous blood was determined in twenty-one 
unselected patients, ali men, in the process of various tests of cardiac and pulmonary fune- 
tion. All were at rest. Mild cardiac decompensatian was present in a few. Venous blood 
was obtained from an arm vein in fifteen instances, superior vena cava in one, right 
atrium in three, and pulmonary artery in two; and arterial blood was obtained from a 
femoral or brachial artery. Specimens were drawn not more than five minutes apart and 
were stored in ice. The blood was saturated with oxygen by rotation in an open tonometer 
in room air for thirty minutes, and its oxygen content was determined by the method of 
Van Slyke and Neill5 with duplicate samples checking within 0.2 volume per cent. 


RESULTS 


The results are tabulated in Table I. 

The range of the values for oxygen capacity is from 17.40 to 26.37 
volumes per cent for arterial blood, and from 17.13 to 26.47 for venous. The 
means are 19.67 and 19.49, respectively. The standard deviation is 2.22 for 
the arterial values and 2.05 for the venous, while the corresponding standard 
errors of the mean are 0.48 and 0.45. Analysis by the ‘‘Student’’ t tests shows 
that the difference between these means could be expected to oceur by chance 
alone about 80 per cent of the time (p = 0.8). 
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TABLE I. ARTERIAL AND VENOUS OXYGEN CAPACITY IN TWENTY-ONE PATIENTS. 








ARTERIAL | VENOUS A-V 0, CAP. 
0, CAP. VOL. HGB, GM. 0. CAP. VOL. HGB.: GM. DIFF, VOL. 
PATIENT PER CENT PER CENT PER CENT PER CENT PER CENT 
19.00 14.18 19.41 14.48 -0.41 
19.83 14.80 19.27 14.38 +0.56 
18.71 13.96 19.87 14.83 -1.16 
19.30 14.40 18.14 13.54 +1.16 
20.98 15.66 19.86 14.82 +1.12 
18.00 13.43 17.49 13.05 +0.51 
21.80 16.27 21.56 16.09 +0.24 
23.34 17.42 22.49 16.78 +0.85 
18.46 1377 18.97 14.15 -0.51 
26.37 19.68 26.47 19.75 -0.10 
18.32 18.34 13.69 -0.02 
21.06 20.52 Lao -0.46 
19.06 18.72 13.97 +0.34 
17.68 17.48 13.04 +0.20 
17.78 17.50 13.06 +0.28 
17.88 17.94 13.39 -0.06 
i 21.27 20.99 15.66 +0.28 
18 17.40 17.13 12.78 +0.27 
19 18.95 18.42 13.74 +0.53 
20 18.90 14.10 19.72 14.71 -0.82 
21 19.06 14.22 18.92 14.12 +0.14 


Values have been corrected for physically dissolved oxygen. Hemoglobin obtained by 
dividing oxygen capacity by 1.3: 
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SUMMARY AND CONCLUSIONS 


The relation of venous to arterial hemoglobin concentration as indicated 
ben} 


by the oxygen-combining capacity has been studied in twenty-one men. Dif- 
ferences are very small and are statistically insignificant. It is felt that the 
interchangeable use of venous and arterial oxygen capacities is permissible in 
the ealeulation of venous and arterial per cent oxygen saturation. 
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CORRECTION OF ERRATIC REAGENT BLANKS IN DETERMINATION 
OF SERUM PROTEIN-BOUND IODINE 


DANIEL SANSHUK, M.S., Cincinnati, OHIO, AND LEONARD ACONSKY, B.S., 
Lona IsuaAnp, N. Y. 


OR the past several years a large number of methods for and modifications of 

the chemical determination of protein-bound serum iodine has appeared in 
the literature. Chaney,? in his review of the techniques for protein-bound 
iodine, has an excellent summary of the various steps and methods for this 
determination. The present report has to do with an improvement in the 
alkaline ashing method of determination as reported by Salter and McKay,‘ 
Barker, Humphrey, and Soley,! and others. 

It deals with two serious sources of error: (1) the use of Cl ion in the 
form of either NaCl or HCl; (2) the iodine impurity that is present in NaCl 
if it is used in the procedure. 

Sandell and Kolthoff> found a marked enhancement of the catalytic effect 
of iodide on ceric-arsenite systems by high concentrations of chloride. 

The effect of the chloride ion has been studied in subsequent papers, and in 
1951 a report by Lein and Schwartz? appeared which stressed the need for 
chloride ion in this reaction to increase the sensitivity of the procedure and also 
to produce a straight-line relationship between the first order velocity constant 
and iodide concentration. 

Our laboratory has been using the Barker, Humphrey, and Soley procedure’ 
modified to inelude the sodium chloride as suggested previously with one 
additional step. The sodium chloride was dissolved in the 7N sulfurie acid, and 
the 2N HCl was titrated against the 4N sodium carbonate and one of the solutions 
was adjusted to make them equivalent. This was done in order to minimize 
the effect of chloride ions on the catalytic reaction of the ceric-arsenite system. 

After this was done, many serum samples were determined over a period 
of several months with satisfactory results. However, because of erratic blanks, 
it was found necessary to redetermine some of the samples until duplicate results 
were obtained. Because the reagent blanks did not stay constant and at times 
were rather high, a study of the whole procedure was instituted. 

It was found that the sodium chloride used, although chemically pure, had 
as much as 0.002 per cent iodide according to the analysis on the bottle. Con- 
sequently, using 100 mg. of sodium chloride per sample, as suggested by Lein 
and Schwartz,*? means adding about 2 pg of iodide to the sample and reagent 
blanks. This would be equivalent to 200 ng per 100 ml. of serum, or roughly 
100 times as much as is present as protein-bound iodine. 


From the Department of Biochemistry, AMSGS, Walter Reed Army Medical Center, 
Washington 12, D. C. 


Received for publication Nov. 4, 1954. 
902 





Volume 46 CORRECTION OF ERRATIC REAGENT BLANKS 903 


Number 6 


Upon elimination of the sodium chloride and hydrochloric acid from the 
procedure we found that the rate of decolorization of the ceric ion is rapid 
enough to take reliable readings over a twelve-minute period. The increase in 
optical density, which is the measurement of the ceric-arsenite redox, ranges 
from 0.2 to 0.7 during this interval depending upon the sample. 

Since in the Army Overseas Laboratories it is not always possible to get 
good reagents, a short study was made in one of these laboratories using the 
reagents available. These were either not chemically pure or opened with no 
knowledge of what had happened to them previously. The muffle furnace* used 
for the ashing procedure was used for all types of substances; tap water passed 
through an ion-exchange resint once was used. 
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Fig. 1.—Comparison of the reagent blanks with and without added chloride ion. 


PROCEDURE AND RESULTS 


Because the hydrochloric acid is kept out of the procedure, it is necessary 
to inerease the sulfurie acid concentration until it is equivalent to the total of 
the hydrochloric acid and sulfuric acids in the original procedures. In our 
laboratory the ashed sample is dissolved in 3.6 ml. of 7N sulfurie acid plus 5.4 
ml. of water, instead of 3 ml. of 7N sulfurie acid, 2 ml. of 2N hydrochloric 
acid, and 4 ml. of water. Results are shown in Fig. 1. 

It is clear that of the 22 reagent blanks which were determined without 
use of Cl ion as either hydrochloric acid or sodium chloride, 16 (73 per cent) 
were less than 2 ng per cent, and only 1 of the 22 was over 2.8 ng per cent. The 
35 reagent blanks determined, with chloride ion present, ranged from 1.8 to 10.7 
ng per cent with 32 (90 per cent) having values from 3.3 to 10.7 ng per cent. 


*Furnace, Laboratory, Muffle Type, Army Supply No. 5-327-500. 
~Deeminizer (Aloe Scientific Division, St. Louis 12, Mo.). 
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In the procedure published by Barker, Humphrey, and Soley,' their reagent 
blanks have values of 0.015 to 0.017 yg iodide per tube. Multiplying those 
values by 7/3 (100) to convert to microgram per 100 ml., the values are 3.5 
and 4.0 wg per cent, which are higher than the results given previously when 
no chloride ion is present. 

Under the conditions reported in this paper, the reaction is sensitive and 
rapid enough to take the readings over a twelve-minute period as in the original 
paper; the reagent blanks show very little or no change in optical density 
during this period. 

The instrument used in this work was a Coleman Junior Spectrophotometer 
No. 6A, and 19 by 150 mm. cuvettes were used. The wave length was 420 my. 
The ashed samples were made up to 9 ml., and 4 ml. aliquots were taken for 
the ceric-arsenite reaction. 
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A SIMPLE MICRO METHOD FOR BLOOD CARBON MONOXIDE 
DETERMINATION 


HERMAN IT, Curnn, Px.D., Nancy E. R. Pawen, B.A., RaNpoLeH FIELD, TEX., 
AND Ropert EF. RepMonp, M.D., OKLAHOMA City, OKLA. 


INTRODUCTION 


ARBON monoxide (CO) is probably the most ubiquitous as well as the old- 
C est of poisons. Its prevalence makes it immediately suspect whenever ex- 
posure to unknown toxie gases is indicated. Although air sampling is useful, 
it has long been recognized that the extent of exposure can best be evaluated 
by determining the CO content of the blood. The classic gasometrie proce- 
dures developed a generation ago’? are still the most accurate and desirable 
when laboratory facilities and trained technicians are available. Scholander 
and Roughton® developed an ingenious microgasometrie procedure, utilizing 
readily portable equipment, applicable to small quantities of blood. Here, 
too, however, considerable technical skill is required. Simpler methods have 
proved too inaccurate for general usage. Perhaps the most widely used of 


such methods is the pyrotannie acid procedure of Sayers and Yant.* Sendroy,° 
after critically examining this technique, concluded that the true blood CO sat- 
uration could not be determined more accurately than + 20 per cent. With 


untrained personnel even greater variations might be expected. Gettler and 
I'reemuth® reported a promising method of relative simplicity and rapidity, 
but it required 2 ml. of blood. 

During World War II, Shepherd and co-workers’ at the National Bureau 
of Standards developed indicating tubes for detection of minute quantities of 
CO in air. The remarkable specificity and sensitivity of these tubes suggested 
that they might be adapted to the rapid determination of CO in small quan- 
tities of blood. This report presents such a method, one in which finger blood 
can be analyzed by untrained personnel in the absence of laboratory facilities. 


Principle-——The principle involved is similar to that of the gasometric 
procedures. The CO is liberated from carboxyhemoglobin by potassium ferricy- 
anide. This liberated CO is slowly drawn through the indicator tubes, reaching 
into the yellow sensitized zone and causing a color change to green or blue, 
depending upon the quantity of CO liberated. 


From the United States Air Force School of Aviation Medicine, Randolph Field, Tex. 
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MATERIALS AND METHODS 


Apparatus required.—The entire assembly is illustrated in Fig. 1. It consists of: 
A” = test tube (3” by 1%”) 
B 2 hole rubber stopper to fit (OO) 
C straight 6” piece of glass tubing (4 mm. OD) 
D right-angle bent piece of glass tubing (4 mm. OD) 
E short pieces of rubber tubing 
F National Bureau of Standards CO-sensitive tubes 
G valve to adjust flow 
H rubber bulb (60 ml. capacity) 
I color-standard board 
J 0.2 ml. pipette 
K cutaway view of board 
L cutaway view of valve. 


Reagents Required.—Ferricyanide-saponin tablets—10 Gm. of potassium ferricyanide are 
ground and thoroughly mixed with 1.25 Gm. of saponin and a few drops of gelatin. This is 
sufficient to prepare about 100 small tablets containing 70 to 100 mg. each (50 CO deter- 


minations). 
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Fig. 1.—Diagram of apparatus. (See text for identification of 


parts. ) 


PROCEDURE 


Into the test tube containing approximately 5 ml. of water, add a small drop of 
caprylic alcohol. Break the end of an indicator tube and attach the broken end to the gassing 
apparatus. And 0.2 ml. of the blood to be analyzed and rinse pipette into the test tube. 
Shake well. Add 2 ferricyanide-saponin tablets and immediately stopper test tube with gassing 
apparatus. Let stand, shaking occasionally, for two minutes or until the pills are dissolved. 


*Letters refer to parts of diagram (Fig. 1). 


{These tubes can be purchased from the United States Safety Service Company, Kansas 
City, and the Mine Safety Appliances Company, Pittsburgh, Pa. 
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sreak the other end of indicator tube. Immediately evacuate bulb and attach to tube. The 
optimum flow rate is 90 ml. per minute.? If necessary, adjust valve to alter filling time. 
When bulb is filled, detach indicator tube, let stand thirty seconds, and compare with color 
standards. 

Ferricyanide-saponin tablets weighing less than 100 mg. were found to disintegrate 
within two minutes, whereas tablets weighing 150 mg. required over three and one-half minutes. 
Although a single small tablet should be adequate to liberate CO from blood, we have used 
2 tablets to ensure an excess. 

The most accurate standards are indicator tubes which have been exposed to the CO 
from the indicated volume of blood with a known percentage of CO saturation. Since these 
colors are not stable indefinitely, periodic preparation of new standards becomes necessary. 
In our hands the color chart provided with the indicator tubes has not been satisfactory. 
Further, this color chart expresses the percentage of CO in air for the given volume sampled. 
The color-standard board (oil colors on a white background) shown in Fig. 1 has given us 
more reliable results than the charts but is less accurate than standard tubes. The white 
background and tube depressions facilitate comparison and the oil colors provide a permanent 
and reproducible standard. 


RESULTS 


A portion of pooled, normal, heparinized blood containing approximately 
15.0 Gm. of hemoglobin per 100 ml. was saturated with CO gas. This saturated 
blood was then diluted with the untreated, pooled blood to produce CO satura- 
tions of 5, 10, 20, 30, 40, and 50 per cent. Aliquot portions of each sample 
were analyzed manometrieally and by the previously described aeration method. 
The results are given in Table I. 

It ean be seen that the results with the aeration method compare favorably 
with the classical manometric procedure. All individual values agreed within 


TABLE I. COMPARISON OF MANOMETRIC AND AERATION METHODS 








PER CENT CO SATURATION 

BLOOD | MANOMETRIC | AERATION (AVERAGE) DIFFERENCE 
ee 3.0 +2.0 
53 +0.7 
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+1.8 
+1.5 
—2.3 
+3.0 
+1.8 
+0.7 
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+ 10 per cent saturation and four-fifths of the comparisons within + 5 per cent 
saturation. The major discrepancy was with the most highly saturated samples. 
When these samples were diluted by using 0.1 ml. rather than 0.2 ml. of blood, 
the results compared closely with the manometric values. 

However, it was not the objective of this study to develop a precise labora- 
tory procedure for skilled technicians. Rather, it was hoped that approximate 
CO saturations could be obtained by untrained personnel. To determine the 
utility of this procedure in such hands, 48 Air Force basic trainees were arbi- 
trarily selected. The educational background of this group ranged from seventh 
grade education to two years of college training. Approximately two-thirds 
(31) of the individuals had no chemistry experience whatsoever and the re- 
mainder, with one or two exceptions, had received no scientific training beyond 
a high school chemistry course. Directions for analysis were distributed, the 
procedure was demonstrated, and blood samples containing 12 to 35 per cent 
CO-hemoglobin were distributed for analysis. Table II summarizes the results. 


TABLE II. RESULTS OF ANALYSES OF BLOOD SAMPLES FOR CARBON MONOXIDE (ANALYSES 
CONDUCTED BY UNTRAINED PERSONNEL) 





ACTUAL CARBOXY- VARIATION FROM CORRECT SATURATION 








HEMOGLOBIN | 
SATURATION | | 
(%) | _—- 45-10% 

10 34 

12 23 

18 44 

35 60 

Total —_ _ 




















Of 219 analyses performed by completely untrained personnel, 161 (73.5 
per cent) were within 5 per cent of the correct value and 87.9 per cent were 
within 10 per cent. Only 1 determination was in error by more than 20 per 
cent saturation. When it is remembered that most of these men were pipetting 
and matching colors for the first time, the results are highly gratifying. There 
was a greater tendency to overestimate than to underestimate. Thus, 54 samples 
were read too high and 22 too low. This tendeney minimizes the possibility 
that a CO poison ease will be overlooked. Most errors occurred at the highest 
saturation level (35 per cent). This can probably be attributed to the less 
marked eolor changes in this range. 


DISCUSSION 

After the study described here had been completed, a somewhat similar 
technique was reported by Waggoner and Pernell.* Their procedure requires 
1 ml. of blood and the use of a 300 ¢.c. gas-sampling flask. 

One difficulty occasionally encountered in the method deseribed herein, 
especially with strongly CO-saturated bloods, is a ‘‘zoning’’ or lack of eolor 
uniformity in the indicator tubes. The lower portion, which is first exposed 
to the entering CO, may become considerably darker than the rest of the sensi- 
tive area. We have found that covering the lighter half with one’s thumb and 
comparing the darker area with the standard gives more reliable results. 
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The use of a rubber bulb with valve adjustment is convenient, but not 
essential. A large (50 or 100 ¢@.c.) syringe can be substituted satisfactorily. 
One must be careful to draw the gas into the syringe smoothly and slowly. 

The sharpest color change occurs between 0 and 20 per cent saturation. 
In this range the transition from yellow to dark green is easy to match. At 
higher concentration levels, a bluish shade develops which does not change 
markedly even with rather large increases of CO. The accuracy of this tech- 
nique is increased, therefore, by decreasing the blood volume of highly saturated 
samples and correcting accordingly. Generally, samples containing more than 
20 per cent CO-hemoglobin are reanalyzed with 0.1 ml. of blood, rather than 
().2 ml., and the observed values doubled. 

The exposed indicator tubes gradually darken and, therefore, must be read 
as soon as possible after color development. The colors may be preserved for 
several days by sealing the ends with paraffin. Permanent standards may be 
prepared if the ends of the exposed tubes are carefully sealed with a fine, hot 
flame. 

To determine CO saturation accurately, it is necessary to know the CO 
capacity of the blood or the hemoglobin content. The method here described 
is based on a normal, young, adult male content (15 to 16 Gm. per 100 ml.). 
If markedly anemie or polyeythemie blood is analyzed, a correction factor 
must be introduced. Thus, an apparent saturation of 10 per cent CO-hemo- 
elobin would actually be 20 per cent if the hemoglobin were halved. 


SUMMARY 


A rapid, simple method for estimating the CO content of blood is described, 
whereby the CO is liberated from the carboxyhemoglobin by one reagent and 
determined colorimetrically by drawing the CO through another reagent in a 
commercially available sampling tube. 


We are grateful to M/Sgt. Adam R. Resendez who performed the Van Slyke manometric 
analysis and to Mr. Frederick F. Jasmer and S/Sgt. Arthur Van Dyne for their aid in 
preparation of the color-standard board. 
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METHODS FOR THE DETERMINATION OF MUSCLE CHLORIDE 


W. O. Caster, Pu.D., Ropert MacDonaup, PuH.D., AND 
W. D. Armstrone, PH.D., M.D. 
MINNEAPOLIS, MINN. 


N A study of muscle composition it became desirable to determine the chloride 

content of certain muscle samples both by wet-ash and dry-ash procedures. 
The usual methods for analysis of muscle for chloride '*”** involve an open 
Carius digestion with AgNO, and HNOs, followed by a titration of the excess 
silver ion. An alkaline dry-ash procedure is standard for the determination of 
chloride in meat extracts,’° although this procedure has not been generally 
proposed for muscle samples. 

In the determination of muscle chloride it is a common experience to find 
that slight modifications of an analytic procedure may result in 10 to 40 per cent 
ehanges in the results.t® It seemed necessary, therefore, to explore the con- 
ditions under which a dry-ash procedure can be expected to yield results in 
agreement with those obtained by the more usual wet-ashing methods. 


MATERIALS AND METHODS 


About 500 grams of rat skeletal muscle was dried, defatted, and ground in a Wiley 
mill to pass a 40-mesh screen, and was thoroughly mixed to provide a homogeneous sam- 
ple. The chloride content of aliquots of this sample was determined by four methods which 
are specified in Table I as alkaline ash, open Carius (A),3 open Carius (B),2 and water 
extraction.4 


TABLE I. COMPARISON OF RESULTS OBTAINED From Four CHLORIDE METHODS 











l MEQ. CL- PER KILOGRAM 
NUMBER OF | DRY MUSCLE 
METHOD DETERMINATIONS | MEAN | o 
Alkaline ash 16 71.0 
Open carius (A) 8 70.1 
Open carius (B) 8 72 


(Gee 


Water extraction 8 70.8 











In the alkaline dry-ash procedure 60 mg. of muscle sample was placed in a 50 ml. 
Vicor crucible with a known amount of alkali contained in 10 ml. of distilled water. The 
kind and amount of alkali were the experimental variables (Fig. 1). The water was 
slowly evaporated on a steam bath. The residue was charred with an open flame and ashed 
in a muffle furnace for six hours at 500° C. The ash was dissolved in distilled water, an 
excess of AgNO, and HNO, added, and the chloride content determined by a Volhard titra- 
tion of the excess silver ion.9 
sis From the Department of Physiological Chemistry, University of Minnesota, Minneapolis, 
Minn. 
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In the open Carius procedure (A), 60 mg. of muscle sample was placed in a 25 ml. 
Erlenmeyer flask together with 100 wl of N/10 AgNO, and 1 ml. of 6 N HNO;. The flask 
was covered with a watch glass and boiled on a steam plate (hollow metal box supplied 
with 10 to 15 pounds of steam pressure so as to provide an operating temperature of 110 to 
120° C.) for forty-five to sixty minutes. One hundred microliters of saturated ferricyanide 
solution was added, and the excess silver was titrated with N/10 KCNS using a 0.1 ml. 
Gilmont microburet. Results designated as open Carius (B) were obtained by the same 
procedure, with the single exception that the sample and AgNO, were added to the flask 
and allowed to stand together overnight2 before the nitric acid was added. The digestion 
procedure and all subsequent steps were identical bevond this point. 

In the water-extraction procedure, 120 mg. of muscle sample and 0.6 ml. of distilled 
water were sealed together in a 10 mm. Pyrex tube about 60 mm. long. The tube was 
heated to 85° C. for four hours, centrifuged, cooled, and opened. A 0.2 ml. aliquot of 
supernatant was used for the determination of chloride by a Volhard titration. 
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MOLES OF ALKALI PER KG. OF DRY MUSCLE 


Fig. 1.—Effect of added alkali upon the muscle chloride concentration obtained 
alkaline dry-ash procedure. 
RESULTS 

The results obtained by the dry-ash procedure were found to be highly 
dependent upon the amount of alkali added to the sample prior to ashing. At 
low concentrations of alkali, the chloride values increased with increasing 
amounts of alkali until, above 2 to 3 moles per kilogram of muscle, a constant 
result was obtained. This result is shown in Fig. 1. The results obtained when 
NaOH, KOH, Ca(OH), and Ba(OH). were used as alkalis were substantially 
identical when compared on an equimolar basis. At the highest concentrations 
of alkali shown in Fig. 1, the ash was frequently gray instead of white. This 
made it more difficult to observe the end point of the Volhard titration. 
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Duplicate samples prepared by the same procedure were used to cheek 

the pH of the sample both before and after ashing with alkali. Even at the 
lowest concentrations of alkali shown in Fig. 1, the measured pH was greater 
than 9.5 both before and after ashing. The chloride results obtained under 
these conditions, however, were low by as much as 20 to 30 per cent. At alkali 
amounts in excess of 3 moles of alkali per kilogram of dry muscle, the determined 
chloride in the sample was quite constant at an average concentration of 71.0 
meq. per kilogram of muscle. In Table I this result is compared with the results 
obtained by the three other chloride procedures which were applied to the same 
muscle sample. Both the mean and standard deviation are given in each ease. 
The results obtained by the three latter methods agreed with the mean of the 
alkaline dry-ash data within 0.3 to 1.8 per cent, which is the same order of 
variation observed within any one of the methods. As a check upon the titration 
step, two larger aliquots were digested by open Carius method (A) and their 
chloride content determined gravimetrically. The mean, 71.2 meq. per kilogram, 
obtained in this way was, again, in agreement with the alkaline dry-ash result. 


DISCUSSION 


ia-b, 2, 3, 8, 


The open Carius method in its various modifications ‘© forms the 
basis of most of the commonly used methods for muscle chloride analysis. It 
has been stated** that if a muscle sample is wetted or extracted with water or a 
neutral aqueous solution as the first step in chloride analysis, a result is obtained 
which is 10 to 40 per cent higher than that obtained by open Carius (A). As 
seen in Table I, we have been unable to confirm this observation. Likewise, the 
increase® in chloride result obtained by the addition of silver nitrate prior to 
digestion with HNO, was trivial. 


SUMMARY 
Defatted and dried muscle samples ean be satisfactorily analyzed for 
chloride by any of the four procedures used. Of these, the open Carius method 
(A) is probably the simplest and easiest to carry out. The alkaline dry-ash 
procedure is satisfactory, provided the samples are carefully wetted with a 
sufficiently large excess of alkali prior to ashing. The simple demonstration 
that the final ash is strongly alkaline does not constitute an adequate proof 


that sufficient alkali has been employed. 
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OBSERVATIONS ON THE METHOD OF PRODUCING PERINEPHRIC 
EXPERIMENTAL HYPERTENSION 


IRVINE H. Pacer, M.D., G. C. SatMoracui, M.D., anp J. W. McCussin, M.D. 
CLEVELAND, OHIO 


A METHOD of producing arterial hypertension in dogs and rats that de- 
pends upon formation of an inelastic, fibroblastic hull around the kidney 
as a result of application of Cellophane or silk was described by Page.’ During 
the past sixteen years, different types of these materials have been tried and 
found to vary greatly in their ability to elicit tissue reaction and formation of 
a perinephrie hull. 

Since the method is widely used, it seems desirable to report on a type of 
Cellophane superior to others tried. Additionally, a few salient points of the 
technique for wrapping the kidney, which contribute to the effectiveness of the 
method, are described. 


METHODS 


Through an incision in the left flank the transverse and longitudinal muscles are split 
by blunt dissection and the peritoneum opened. The left kidney is freed from its bed and 
delivered outside by a sweep of the fingers. Adherent fat and connective tissue is pulled 
away; bleeding points are easily controlled by gentle compression. A sheet of Cellophane 
(8% by 11 inches) is then placed over the kidney and secured by a string tied snugly, but 
not tightly, around the hilus. The Cellophane is made to adhere tightly to the kidney by 
pulling gently at the edges below the tie. The euff of Cellophane below the tie is reflected 
back over the kidney. The wrapped kidney is then dropped back into its normal position and 
tissue layers closed individually with interrupted silk sutures. The right kidney is removed 
two weeks later. Both operations are aseptic. 

Cellophane is placed in Zephiran chloride solution 1:1,000 for one minute just before 
use and then rinsed in sterile saline. This short exposure of Cellophane to Zephiran solution 
is admittedly inadequate sterilization; however, long treatment with Zephiran might alter 
the Cellophane’s effectiveness. But with this inadequate sterilization, abscess formation or 
peritonitis has been rare when depot penicillin was given prophylactically at the time of 
operation. 


RESULTS 


Effect of Wrapping With Cellophane #300 PT 62.—Du Pont Cellophane 
#300 PT 62* has proved, over a period of years, the most effective material for 
producing chronic experimental renal hypertension in dogs by this method. 

To evaluate its effectiveness in eliciting a perinephrie hull and hypertension, 
repeated arterial pressure determinations were done on 42 dogs after wrapping 
one kidney and removing the other two weeks later. Pressures were recorded 
with a mercury manometer after needle puncture of a femoral artery. 


From the Research Division, Cleveland Clinic Foundation and Frank E. Bunts Educa- 
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914 





il rs OBSERVATIONS ON ARTERIAL EXPERIMENTAL HYPERTENSION 915 

Six of the 42 dogs died within one week after the second operation, the 
causes of death being acute infection or error in technique. Effects on arterial 
pressure of the remaining 36 dogs are summarized in Table I. All but 5 de- 
veloped mean arterial pressures of 200 mm. Hg or more, 22 within 10 weeks, 
and the other 9 within 20 weeks. Approximately 90 per cent of the dogs that 
developed hypertension exhibited the chronic benign form; the others developed 
the malignant syndrome. 


TaBLE I. Lerr KipNey Wrappep WitH Du Pont CELLOPHANE #300 PT 62; RiguT 
KIDNEY REMOVED 2 WEEKS LATER 











Dogs studied 36 
Hypertension developed in 31 (86%) 


Hypertension developed within 2 weeks 3 dogs 
é 4. 6 
6 + 


> 


8 5 
10 4 
Hypertension developed within 10 weeks i 22 dogs 


Hypertension developed within 12 weeks 2 dogs 
13 14 i 
15 16 2 
17 18 2 
19 20 2 
Hypertension developed within 11 to 20 weeks i 9 dogs 





Effect of Wrapping With Other Materials —A variety of other Cellophanes 
were tried; many were inactive; some produced hypertension only oceasionally. 

Different silks also varied greatly in their ability to stimulate formation 
of a perinephric hull. Some were effective in the beginning but, with time, and 
especially after repeated sterilization, became ineffective. The best was found 
to be one with the following specifications: tram silk warp and filling 10 
lb. per 100 yards—1.6 oz. per square yard; weave is a 2 and 1 twill; warp 
150 ends, 20/22 denier double; filling 84 picks 4th? 20/22 denier; porosity almost 
140 cu. ft. per minute. 

Since some evidence? points to dicetyl phosphate as being the agent in 
Cellophane responsible for its tissue irritating quality, different silks were 
treated with a suspension of dicetyl phosphate in tincture of benzoin prior to 
their application to the kidney. This treatment failed to improve greatly on 
the results obtained from application of untreated silks. 

Cotton, oiled silk, nylon, rayon, and rubber sheeting were relatively in- 
effective. 

Various plastic sprays and pastes all had too long a drying time when 
sprayed or painted on the kidney to make them convenient for routine use. 

Snug-fitting rubber capsules, made by dipping kidney-shaped molds in 
liquid Vultex* and then heat drying, did not produce hypertension as con- 
sistently as did Du Pont Cellophane +300 PT 62. 


*GL-15-C General Latex & Chemical Corp., Cambridge, Mass. 
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SUMMARY 


Du Pont Cellophane #300 PT 62 is, in our experience, the most effective 
material yet tried for producing chronic experimental renal hypertension in 
dogs. It gave better results than a variety of other Cellophanes, silks, cotton, 
oiled silk, rayon, rubber sheeting, plastic sprays, pastes or rubber capsules. 
A few salient points of the technique for wrapping the kidney with Cellophane 
are described. 
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DETERMINATION OF CARBON**-LABELED ACETATE 
UTILIZATION BY TUBERCLE BACILLI 


Berry Jo Tricou, M.D., Dierer KocH-WEsER, M.D., Ropert H. Espert, M.D., 
D.PHIL., AND Ropert A. BARBEE, B.A. 
CuicaGgo, IL. 


a. for investigating the viability and state of metabolism of the 
tubercle bacillus are, in general, cumbersome, tedious, and often inade- 
quate, depending as they do upon the evaluation of the rate of growth and 
oxygen uptake. It was felt that since acetate is assumed to be a basie unit 
in metabolism, the investigation of its utilization by tubercle bacilli might 
yield important information. Chiamori and associates' have reported utiliza- 
tion by tuberele bacilli (strain H87Rv) of acetate containing C' in the 
carboxyl position. Long and associates? have studied the utilization by 
tuberele bacilli of methyl and carboxyl-labeled C'*-acetate, and have reported 
that part of the C'’ is taken up and incorporated in several fractions of the 
bacilli and part is converted to CO, and released. A simple effective method 


of studying the acetate utilization by tubercle bacilli is presented here. By 
this method the amount of C™ taken up by the bacilli growing in medium 
containing C'-acetate* is determined and correlated with the amount of C™ 
converted to C!Qk,. 


MATERIAL AND METHOD 


Avirulent tubercle bacilli (strain R,R,) were grown in Dubos’ liquid Tweent albumin 
medium.3 Their growth rate was measured turbidimetrically and expressed in nephelom- 
eter units (N.U.).4 

The C14 uptake and the conversion of C14 acetate to C140, by these bacilli was meas- 
ured in Conway dishes5 (Fig. 1). Four milliliters of a suspension of tubercle bacilli, 
ranging in density from 30 to 1,000 N.U. per milliliter of the strongly buffered medium, 
was injected into the outer well of the unit, and methyl-labeled C14 acetate was added 
simultaneously. 


The center well contained 1 ml. of 1 N NaOH which absorbed the liberated C140.. 
The ground glass cover of the unit was sealed to the dish with a paraftin-petrolatum mix- 
ture. At any time samples could be removed from either well through the rubber dia- 
phragms without danger of contamination. To facilitate comparison and conclusions, all 
data in this paper refer to utilization, that is, uptake and conversion, in the twenty-four- 
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hour period following addition of the acetate. Except for the one group of experimenis 
in which the relationship of concentration of acetate to utilization was studied, an amount 
of acetate equivalent to 0.0189 we was used in each dish. 

At the end of the experimental period, the bacilli from the outer well were killed 
with 10 per cent Formalin and separated from the medium by repeated centrifugation and 
washing in 0.2 per cent Tween-water, in a known amount of which they were finally 
suspended. After determination of the number of bacilli (in N.U.), 1 ml. aliquots were 
plated on copper planchettes, and their radioactivity measured in a windowless continuous 
gas flow counter under helium as described previously for experiments on the uptake of 
C14-labeled isoniazid by tubercle bacilli.6 Correction for self-absorption was made* and 
the amount of C14 incorporated by the bacilli was expressed in disintegrations per minute 


(DPM) per N.U. 


CONWAY DISH 


RUBBER DIAPHRAGMS 
FOR SAMPLING GLASS COVER 





tro 
SS Wi 


1 N N&OH 











TUBERCLE BACILLI 
IN LIQUID MEDIUM 


Fig. 1.—Cross section through a Conway unit. 


The C140, absorbed by NaOH was precipitated as BaCO,;, washed, suspended in 
ethanol, plated on planchettes, and counted in an identical manner. Results were ex- 
pressed in DPM produced per N.U. of bacilli. 

In many instances the acetate utilization was compared with the tri-phenyl-tetra- 
zolium chloride (TTC) reduction by tubercle bacilli in twenty-four hours. This determina- 
tion was made as previously described? in test tubes with tubercle bacilli suspensions from 
the same cultures as those used for the acetate utilization studies. 

Each individual result given represents the average of at least six determinations. 


RESULTS 
There was no conversion from C™ acetate to CO. either in Dubos’ 
medium alone or in the cell-free filtrate of medium in which bacilli had been 


growing. Suspensions of Formalin-killed bacilli likewise did not utilize C™ 
acetate (Table I). 

The addition of varying amounts of C1 acetate to suspensions of bacilli 
of identical age and density resulted in a C1* uptake and conversion to CO, 
which bore a direct linear relationship to the concentration of the labeled 
acetate added (Fig. 2). 
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Tuberele bacilli suspended in fresh liquid medium do not multiply for a 
period of time, the length of which depends upon the size of the inoculum. 
During this ‘‘lag-period,’’ tubercle bacilli utilized C** acetate, but did not 
reduce TTC. After the ‘‘lag-period,’’ bacilli multiply at a logarithmic rate 
which is followed by arithmetic multiplication. It was observed that during 
the logarithmic phase of growth the bacilli took up considerably more C** and 
converted slightly more C1‘ acetate to CO, than in the arithmetic phase. TTC 
reduction was the same in both phases. Even after ninety days in the same 
medium, when growth had ceased for a considerable length of time, both 
acetate utilization and TTC reduction were still present in appreciable 
amounts (Fig. 3). 

INCREASING AMOUNT OF C!4 ACETATE IN MEDIUM 


CONSTANT DENSITY OF BACTERIAL SUSPENSION: 340 N.U./ML. 
AGE OF CULTURES: 6 DAYS 
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Fig. 2.—C™ acetate utilization by tubercle bacilli as a function of C™ acetate concentration 
in the medium. 
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Wig. 3.—C™ acetate utilization and tetrazolium reduction by tubercle bacilli in different growth 
phases. 
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To demonstrate that C' acetate uptake and conversion really measure 
some metabolic activity of the bacilli, these were submitted to varying tem- 
peratures before and during the utilization period. After exposure to 4° C. 
the bacilli took up and converte? only very small amounts of acetate, if al- 
lowed to remain at that low temperature. Under these conditions they did 
not reduce TTC. If they were exposed to 4° C. for three days and then in- 
cubated at 37° C. with C™ acetate, they exhibited significant acetate uptake 
and conversion to CO., even though they still did not reduce TTC. Baeilli 
which were exposed to temperatures higher than 55° C. for thirty minutes 
prior to the utilization period showed very little or no acetate utilization or 
TTC reduction (Fig. 4). 


CONSTANT AMOUNT OF C!* ACETATE: 11,250 DPM/ML. 
CONSTANT DENSITY OF BACTERIAL SUSPENSION: 460 N.U./ML. 
AGE OF CULTURE: 10 DAYS 

VARYING TEMPERATURES: 


BEFORE ae ae 37° 
EXPERIMENT] 3DYS) 3 DYS, 7 DYS 


DURING 24HR ui ‘. ‘ 
TURNOVER 


155 
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Fig. 4.—C™ acetate utilization and tetrazolium reduction by tubercle bacilli after and during 
exposure to different temperatures. 
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TABLE I, CONVERSION OF C14 ACETATE TO C140, IN LIQUID MEDIA IN THE PRESENCE OR 
ABSENCE OF VIABLE BACILLI 





C140, PRODUCED TWENTY-FOUR HOURS AFTER ADDING 11.250 DPM PER MILLILITER OF MEDIUM 
(DPM/ML. ) 








Dubos’ medium 

Dubos’ medium with 250 N.U. viable 
bacilli per milliliter 

Dubos’? medium with 250 N.U. Formalin- 
killed bacilli per milliliter 

Cell-free filtrate from growing cultures 





During the lag-phase of growth, denser cultures took up more C™ and 
produced more CO, per N.U. of bacilli than the less dense ones (Fig. 5). 
After this period the reverse was true. -As the density of cultures of identical 
age was arbitrarily inereased, decreasing amounts of C' were taken up by 
the bacilli and less C™ acetate was converted to C%O.. In parallel experiments 
it was found that TTC reduction was not diminished with increasing bacterial 
density (Fig. 6). In view of this finding, comparisons of acetate utilizations 
could be made only between suspensions of identical density. 
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Fig. 5.—C* acetate utilization and tetrazolium reduction by tubercle bacilli in the ‘“lag-phase”’ 
of growth as a function of bacterial density. 
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Fig. 6.—C" acetate utilization and tetrazolium reduction by tubercle bacilli in the logarithmic 
phase of growth as a function of bacterial density. 
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DISCUSSION 


Although it has been reported that human tubercle bacilli will not grow 
in a synthetic medium with acetate as the only carbon souree,® it has been 
shown by the use of carbon isotopes that acetate is utilized in more complex 
media.2 Acetate is one of the fundamental units in metabolism an/1 there- 
fore it could be expected that its utilization by tubercle bacilli represents basic 
metabolic activity. 

The fact that acetate is utilized only in the presence of living tubercle 
bacilli (Table I) indicates that this represents metabolic activity and not 
chemical reaction with a component of the medium nor with any substance 
secreted into the medium by the bacilli. 

There was increased acetate utilization during the logarithmic phase of 
erowth as compared with the arithmetic phase. It has been shown that the 
duration of logarithmic growth of tubercle bacilli depends upon the oxygen 
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available in the medium,® and it can be assumed that acetate utilization also 
is dependent upon the presence of oxygen and for that reason is greater in the 
logarithmic phase. This hypothesis is strengthened by the fact that TTC is 
equally reduced in the logarithmic and arithmetic phases of growth, for the 
presence of oxygen is not necessary for TTC reduction since it is reduced 
anaerobically as well as aerobieally.’° 

The fact that acetate utilization and TTC reduction is still considerable 
several weeks after cessation of growth indicates continued metabolic activity. 

It was felt that there is probably some significance in the ratio between 
the C** incorporated into the cell and the C'40, produced under given c¢on- 
ditions. Bacilli damaged by exposure to 45° C. show a decrease in the ratio 
between the C™ incorporated and the C140, produced. Work now in progress 
indicates that tubercle bacilli damaged by other agents, e.g., tuberculostatic 
drugs, exhibit the same altered acetate utilization. This increase in CO. 
production as compared with a relative decrease in C'* incorporation may rep- 
resent less synthesis of cell substance. 

The diminished metabolic¢ activity of denser suspensions of bacteria has 
been described as the ‘‘crowding effect.11_ Again, probably, the optimal amount 
of O, is not available to the bacilli in the denser cultures. This again seems 
to be substantiated by the fact that TTC reduction did not diminish with in- 
creasing bacterial density. The reversal of the ‘‘ecrowding effeect’’ during 
the lag-phase lends weight to the theory mentioned by Hinshelwood" that the 
inverse relationship between the size of the bacterial inoculum and the length 


of the lag-phase is a function of the synthesis by the bacteria of some essential 
metabolite, which must be at an optimal concentration before cell division can 
occur. Similarly, greater synthesis of this metabolite by a greater number 
of bacilli allows more acetate utilization. 


The studies with C’* acetate reported by Long and his associates? were 
earried out by chemical fractionation of bacteria harvested after six weeks 
from surface growth on media containing the methyl- or carboxyl-labeled 
acetate. The activity of the fractions indicated a wide distribution in all 
cellular components. The amounts of C1°0, trapped as the sodium or barium 
carbonate proved that there is considerable conversion of acetate to CO.. 
Chiamori and his associates! harvested 3-week-old surface growth cultures, 
added earboxyl-labeled acetate, and, after 21 hours’ incubation, extracted the 
lipid fraction. No difference in activity between the untreated and the 
streptomycin-treated bacilli was found. 

The method deseribed here allows a dynamic evaluation of a metabolic ac- 
tivity of a small number of growing bacteria at any age and offers the further 
advantage of allowing a quantitative determination of the relationship be- 
tween incorporation of acetate into the cell substance and conversion to CO. 
Certainly the utilization of other substances could be investigated in the same 
manner. The ease with which samples can be taken from the outer and the 
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center well at any time permits the study of the progress or inhibition of the 
utilization. The method has wide applicability to any metabolic system which 
can be maintained in the Conway units. 


SUMMARY 


A method for study of acetate utilization by tubercle bacilli is presented. 
It consists of adding C* methyl-labeled acetate to the microorganisms in Con- 
way units and determining the C'* uptake and the conversion to CO, by 
the baeilli. 

Study of the acetate utilization during different phases of growth and 
after submitting the cultures to varying temperatures indicates that the 
method described allows an evaluation of a metabolic activity of a small num- 
ber of bacteria at any age and under different metabolic conditions. 

Parallel determinations of tri-phenyl-tetrazolium chloride reduction in- 
dicate that this is independent of O, availability, while the acetate utilization 
seems to depend upon O, available to each microorganism. 
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09. THE IMMEDIATE EFFECT OF CHEWING TOBACCO ON THI 
CIRCULATION OF HABITUAL MALE CHEWERS 


ARNOLD IGLAUER, M.D., Davin L. Simon, M.D. (By Invitation), AND ROBERT 
K. Rake (By INvitation), CINCINNATI, OHIO 


Despite the annual consumption in the United States of 81 million pounds 
of chewing tobacco, practically no information is available about its clinical 
or physiologic effects. Accordingly, 25 habitual male chewers were studied 
before, during, and after chewing both standard commercial (1.53 per cent 
nicotine) and low nicotine (0.31 and 0.49 per cent) tobacco. Chewing gum 
was used as a control in some cases. In addition, 50 leading physicians in- 
terested in cardiovascular disease were circularized concerning their clinical 
experience with chewing tobacco. 

Studies were carried out in the basal, postabsorptive state at 78° F. and 
40 per cent relative humidity. Subjects were supine and unclothed, and con- 
tinuous temperature readings were made by copper constantin fine-wire 
thermocouples attached to the forehead and the volar surfaces of fingers and 
toes, employing a Brown constant recording potentiometer. Blood pressures 
and pulse rates were determined. Ballistocardiograms were recorded with a 
high frequency table type research instrument. 

Forehead temperatures remained constant with both types of tobacco. 
In most eases, the pattern of temperature changes was similar to that produced 
by smoking. Finger temperatures fell in most subjects, toe temperatures 
dropping less. Changes were usually less marked with low-nicotine tobacco, 
absent with chewing gum. Blood pressures and pulse rates increased in all 
eases with standard tobacco. The ballistocardiographie patterns deteriorated 
in most eases after chewing standard tobacco, remaining unchanged after 
chewing gum. No consistent change occurred in computed initial cardiac 
force (Starr, 1955). Results of the questionnaire revealed little knowledge of 
the clinical effect of chewing tobacco. 
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60. ‘ALARM REACTION’? AND NORMAL BLOOD PICTURE IN 
MACACA MULATTA 
MarGaret Ives, Pu.D. (By INviraTion), AND Gat M. Dack, M.D., P#.D., 
Cuicaco, IL. 


A significant decrease occurred in the white blood cell count following 
the daily handling of the animals over a period of months. Thirty-six normal 
monkeys of both sexes were maintained in a laboratory colony for one year 
in excellent health. Body weights, hemoglobin, red and white blood cell 
counts, and differential white cell counts with the standard error of the mean 
are reported for these monkeys, All data have been tested statistically and 
no differences were found among individual animals, lots, or sexes which 
would obseure the accuracy of these figures. An explanation of the effect of 
the ‘‘alarm reaction’’ due to handling on the white blood count is also given. 


61. FAMILIAL PRIMARY SYSTEMIC AMYLOIDOSIS 


CHARLES E. Jackson, M.D., Joan G. RuKavina, M.D., Wautrer D. Buock, Px.D., 
Harotp F. Fauis, M.D., anp JosHua Carrey, M.D., ANN ArRBor, MICH., AND 
BLUFFTON, IND. 


(INTRODUCED BY ARTHUR C. CurRTIS, M.D.) 


An electrophoretic pattern with an abnormal peak in the alpha, area is 
deseribed with evidence suggesting its diagnostic importance in primary 
systemic amyloidosis. One hundred and sixty-six individuals have been studied 
by the free electrophoretic technique with abnormal proteins being found in 
78 individuals from 5 apparently distinet families of Swiss descent. Pedigrees 
are presented which seem to indicate that primary systemic amyloidosis in 
this group is inherited as a simple Mendelian dominant condition. The elini- 
cal manifestations in these individuals were quite varied, with peripheral 
neuropathy as the predominant symptom along with visual disturbances due 
to amyloid deposits in the vitreous, and congestive heart failure in some. The 
heart of the propositus of this study weighed 840 grams at autopsy and had 
extensive amyloid deposition. Many individuals with the abnormal protein 
were found to be indistinguishable otherwise from normal individuals although 
some of these even showed marked aberrations in their lipoprotein values. 
This study illustrates how a genetic problem may be refined by use of some of 
the newer biochemical techniques. 

Enclosed with each abstract are two charts showing the pedigrees of the 
protein abnormality in these families along with a table showing the lipo- 
protein values in 26 of the individuals with primary systemic amyloidosis. A 
reprint of an article previously published which describes the abnormal 
electrophoretic pattern is also enclosed. 


62. CORRELATION OF HISTOPATHOLOGY AND CLINICAL STUDIES IN 
PYELONEPHRITIS 


GEORGE GEE JAcKSON, M.D., K. Perer Porrter, M.D. (By Invitation), AND 
FREDERICK D. DALLENBACH, M.D. (By Invitation), Carcaco, ILL. 


The morphologic and elinical characteristics of chronic pyelonephritis 
have been related largely from studies based upon autopsy material and 
retrospective examinations of the clinical histories. The occurrence of renal 
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insufficiency from pyelonephritis in the absence of symptoms has been common. 
The development of a suitable technique for needle biopsy of the kidney has 
enabled correlation of the pathologic lesion of the kidney with clinical and 
laboratory data. We have attempted percutaneous renal biopsy 75 times upon 
62 patients who had infected urine and variable symptoms suggesting pyelo- 
nephritis. Adequate tissue for histologic diagnosis and bacteriologice culture 
was obtained in 80 per cent of the biopsies, but 16 or 20 per cent of attempted 
biopsies were unsuccessful. No fatality was incurred. Minor complications 
occurred following 15 per cent of the procedures, and serious complications 
such as hemorrhage or bacteremia were encountered in 7 patients or after 9.5 
per cent of the biopsies attempted. Eight patients have had biopsies of both 
kidneys and serial biopsies have been performed upon 4 patients. 

Among 50 patients with adequate biopsies 20 per cent had no morphologic 
renal lesion, and 10 per cent had no lesion attributable to pyelonephritis ; 
pyelonephritis was secondary in 14 per cent and primary in 56 per cent of 
these patients. Photomicrographs characteristic of the different stages of 
pyelonephritis will be shown. 

The degree of histopathologic abnormality has been related to the nature 
of the clinical symptoms, and these aspects have been correlated with the 
bacterial etiology of the infection. There is a suggestion that gram-negative 
bacilli commonly produce acute symptoms without appreciable kidney damage 
while gram-positive cocci are more commonly associated with diffuse renal 
disease often with meager symptoms. Forty-five per cent of the bacteriologic 
cultures of the kidney tissue were positive. The results could not be predicted 
from the clinical symptoms but had a positive correlation with the severity of 
the pathologie lesion. 

The measurement of renal plasma flow, glomerular filtration rate, and 
maximal tubular secretion of para-aminohippurie acid failed to show significant 
disproportion of glomerular and tubular function in patients with histologic 
evidence of primary pyelonephritis. 


63. INTERMITTENT CLAUDICATION 
Caru A. JOHNSON, M.D., Cutcaco, IL. 


The material to be presented is based upon an experimental study of four 
patients with arteriosclerosis obliterans with symptoms of intermittent elaudi- 
‘ation as well as rest pains in some of the patients. The systolic blood pres- 
sure was recorded in all four extremities on a recording oscillometer using the 
double-cuff method. The diastolic blood pressure was recorded in all four 
extremities with the same instrument using Marey’s prineiple which indicates 
that the diastolic pressure is at the cuff pressure level at which the maximum 
pulse wave amplitude is recorded. The pulse volume change which is eali- 
brated and corrected for overshoot and “run off” and expressed in milliliters 
per minute was recorded on the oscillometer at various levels in the extremities. 

The following studies were made: (1) The immediate effects of one-half- 
hour massage to one leg on the corrected minute pulse volume change was 
recorded at both ankles; (2) the late effects of one-half-hour daily massage 
to the affected legs on the corrected minute pulse volume change was recorded 
at the ankles once a month for over one year; (3) the corrected minute pulse 
volume change was recorded at the ankles before, during the pain of inter- 
mittent claudication, and after ten- and twenty-minute rest periods; (4) the 
mechanism of the “‘ paradoxical pulse’’ was studied; and (5) a clinical evalua- 
tion of massage for intermittent claudication has been made. 





Volume 46 PROCEEDINGS OF THE TWENTY-EIGHTH ANNUAL MEETING 927 


Number 6 


In summary, this study indicates that in addition to the organic arterial 
oeclusion, the vasospastic element is extremely important in the genesis of 
intermittent claudication. The discussion will be illustrated by lantern slides 
of the method of study, the graphie recordings and tables summarizing the 
study. 


64. SERUM VITAMIN B,, CONCENTRATIONS IN LIVER DISEASE 
Puiuie N, JoNEs, M.D., ANp EvizaBerH H. Mins, M.S., Cuicaco, IL, 
(INTRODUCED By RicHARD B. Capps, M.D.) 


Serum vitamin B,, concentrations were studied in a group of patients with 
various types of liver disease. The bio-assay method utilizing the growth 
response of Huglena gracilis was used. This method measures both the free and 
combined vitamin B,, in concentrations as low as 10 pug per milliliter. 

The mean values obtained for the normal controls were 72 pug per milli- 
liter for free serum vitamin B,,. and 248 pug per milliliter for the combined 
serum vitamin B,.. Thirty-five patients were studied with serial determina- 
tions for over one year. Eleven patients had Laennee’s cirrhosis, ten had 
postnecrotie cirrhosis, four had biliary cirrhosis, six had acute viral hepatitis, 
and four were studied during periods of hepatic coma, All the patients with 
the exception of those with biliary cirrhosis, who had values within the normal 
range, had vitamin B,, serum concentrations 3 to 8 times the normal values. 
Patients in hepatic coma had values between 30 and 40 times the normal. 
Patients with Laennee’s cirrhosis had proportionate rises in both the free and 
combined vitamin B,, while those with acute hepatitis and those with post- 
necrotic cirrhosis had a greater proportional rise in the free serum vitamin By». 

A limited number of determinations were made on twenty-four-hour urine 
collections from these patients and it was found that these patients excreted 
from 10 to 30 times the normal amount of vitamin By, in the urine, all of 
which was in the free form. 

It would seem fairly clear from these results that the metabolism of 
vitamin B,. is seriously altered both in acute and chronic liver disease. The 
theoretical implications of these results will be discussed. 


65. HEMOLYTIC ANEMIA IN MYELOFIBROSIS WITH SPLENOMEGALY 


DonaLp R. Korst, M.D. (By Invitation), DaLuAs V. CuataNnorr, M.D. (By 


INVITATION), AND Ropert EF’. ScHILuInG, M.D., Mapison, WIs. 


Studies in 23 patients in whom myelofibrosis was demonstrated by bone- 
marrow biopsy have shown that an increased rate of hemolysis is common. 
Hemoglobin levels ranged from 3.4 to 16 Gm. per 100 ml. Reticulocyte per- 
centages were between 0.9 and 8.4, 16 patients having more than 3 per cent 
reticulocytes. Circulating normoblasts were seen in all but one patient. Fecal 
urobilinogen excretion exceeded 300 mg. per day in 9 of the 13 patients so 
studied. Erythrocyte life span, measured in 4 instances with the radiochro- 
mate technique, was definitely shortened. Plasma iron turnover rates were 
increased, but in 2 patients the incorporation of radio-iron into circulating 
erythrocytes was definitely below normal. In 2 patients there was a severe 
hemolytic process which was markedly alleviated following splenectomy. The 
direct Coombs test was negative in these 2 and the 7 other patients in whom 
it was made. Osmotic fragility of erythrocytes was not increased in the 12 
bloods so tested. 
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Summary. A mild to severe hemolytic process is common in myelofibrosis 
with splenomegaly and may be a major cause of anemia in patients with a re- 
duced capacity for erythropoiesis. 


66. THE ROUTINE MEASUREMENT OF RESPIRATORY RATE; AN 
EXPENSIVE TRIBUTE TO TRADITION 
Ross C. Kory, M.D., Mr-wavuKeEkr, WIs. 
(INTRODUCED BY Maurice HarpGrove, M.D.) 


The measurement and charting of the respiratory rate has been a routine 
procedure in our hospitals for many years. Serial determinations of respira- 
tory rate have been quite useful in the past, particularly as a prognostie aid 
in lobar pneumonia. Today, however, because of modern diagnostic and thera- 
peutic advances, the routine measurement and charting of respiratory rates is 
clinically useful in only a small minority of hospital patients. The medical 
need for respiratory rate measurements was assessed by: (1) chart review of 
300 patients in two hospitals, a total of 11,175 patient days; and (2) by a 
survey of 40 physicians actually in charge of 1,067 patients. In both surveys 
the actual medical need for respiratory rate measurements was considered to 
be slightly less than 5 per cent of the patient days. The accuracy of routine 
respiratory rate determinations was assessed by comparing, in 109 patients, 
the respiratory rates carefully measured for this study with the rates routinely 
recorded on the ward. There was no correlation between the two sets of 
measurements, the routine rates correlating only with the figure ‘‘20.’’ <A 
review of the hospital charts on 248 unselected male patients in two hospitals 
revealed that of 13,710 respiratory rates recorded on these patients, 12,895 or 
94 per cent fell in the range of 18 to 22 per minute. 

Over 50 million hours of nursing time are spent annually in measuring 
and recording respiratory rates in the 654,000 general hospital beds in the 
United States. Ninety-five per cent of these measurements in all probability 
are of little medical value. The inclusion in hospital charts of data as in- 
accurate as these measurements constitutes poorer medical practice than the 
omission of such data. 

It is concluded that more accurate and useful information would be ob- 
tained if respiratory rates were measured only where specifically ordered by 
the physician, and that such measurements would include an evaluation of 
the character of breathing as well as the rate. The substitution of such a 
practice for the routine now in general use would result in more useful and 
accurate information and at the same time effect an enormous savings in 
nursing time. 


67. THE BLOOD PRESSURE EFFECT OF RAUWOLFIA SERPENTINE 


AND RESERPIN IN ESSENTIAL HYPERTENSION ; A LONG-TERM 
DOUBLE-BLIND STUDY 


J. Harotp Korre, M.D., Roperr HELM, M.D., Murray B. SHELDON, M.D. (By 
INVITATION ), Isom C. WALKER, M.D. (By INvitation), WILLIAM StTILEs, M.D. 
(By INviTaTION), AND JAMES Evans, M.D. (By INvitation), 
CINCINNATI, OHIO 


A total of 15 patients with benign essential hypertension were treated in 
a conventional double-blind study over a period of 22 months, during which 
time they received either Rauwolfia serpentine 50 mg., 4 times daily, or Reser- 
pin 0.25 mg., 4 times daily, or an identical placebo for alternate periods of 6 
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to 12 weeks. All patients were observed for a variable period of time during 
which they received no medication or placebo. During the entire period blood 
pressures were checked in the supine, seated, and standing positions. <A ran- 
dom selection of patients were also followed independently in group psycho- 
therapy. Blood pressure readings were subjected to statistical analysis by 
the method of Analysis of Variance. The results indicated that there was a 
statistically significant blood pressure effect of the drugs over the placebo and 
no medication, namely, the systolic blood pressure in 6 patients and the 
diastolic blood pressure in 8 patients. This effect was highly significant in 4 
and 6 patients on the systolic and diastolic pressures, respectively. One 
patient had a highly significant blood pressure response to the placebo as 
compared with the no therapy. One patient had a significantly poor response 
to the drug as compared with the placebo or no therapy. There were no in- 
stanees in which there appeared to be a significant postural blood pressure 
effect during any of the observed periods. 


68. A RATIONAL THERAPY OF SYSTEMIC LUPUS ERYTHEMATOSUS 
N. B. Kurnicx, M.D., Lona Beacu, Catir. 


Our studies on the mechanism of the L.E. cell phenomenon lead to the 
conclusion that the abnormal factor in the gamma globulin of the patient 
alters the cell membrane, admitting a serum proteolytic enzyme (in Fraction 
III) into the cell, which destroys the protein inhibitor of desoxyribonuclease 
(DNase). As a consequence, the enzyme is liberated, attacks the chromosomal 
desoxyribonucleie acid, yielding the depolymerized nuclear mass which char- 
acterizes the phenomenon. 

The inhibitor of DNase, in vitro, is shown to permeate the cell wall. Its 
addition to the L.E. serum-normal leukocyte system inhibits the L.E. cell 
phenomenon. Its intramuscular injection reduces circulating serum DNase 
activity for 48 to 72 hours. 

We have treated a number of patients (10 with follow-up of 4 months or 
longer) with homologous fresh whole blood intramuscularly. The lysis of the 
infused leukocytes provides (1) leukocyte cell walls which may absorb the 
abnormal circulating gamma globulin, and (2) DNase inhibitor which replaces 
the intracellular inhibitor destroyed in the mechanism of the L.E. cell. One 
patient was treated with leukocyte fractions containing DNase inhibitor but 
no eell particulates, cell particulates alone, and a mixture. 

The results are very encouraging. Skin lesions cleared within one week 
in all, The serum DNase activity fell and L.E. cells disappeared usually 
within 3 to 4 weeks. Arthralgias, myalgias, and fever subsided within a 
month, Renal damage showed improvement in several patients, but one 
uremic patient died in uremic coma despite treatment. Steroids were success- 
fully withdrawn in almost all cases, with temporary withdrawal symptoms in 
some. 


69. THE SIMULTANEOUS CORRECTION OF PLAIN-WATER DEFICIT 
AND EXTRACELLULAR FLUID VOLUME LOSS IN NONTROPICAL 
SPRUE TREATED WITH PREDNISOLONE 


Joun A. LAYNE, M.D., ANb C. R. Paynter, M.D. (By Invitation), 
GREAT Fats, Monv. 


Prolonged loss of gastrointestinal secretions results in loss of electrolyte 
plus water, representing extracellular fluid volume loss, and produces hypo- 
volemia. Loss of an excess of plain-water (true dehydration) may be expected 
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to occur also in the patient who is losing gastrointestinal secretions, since 
proportionately more water than electrolyte is lost, as compared with isotonic 
salt solutions. The simultaneous replacement of plain-water deficit and extra- 
cellular fluid volume loss corrects the hemodynamic effects resulting from 
volume loss, and permits normally functioning kidneys, with minimal optimal 
amounts of electrolyte to work with, to correct electrolyte deficiency patterns 
with remarkable exactitude. These principles which have been established as 
valid in the treatment of conditions involving excessive loss of gastrointestinal 
secretions where only sufficient and proper replacement are required, have 
also been found to apply to conditions having defects in absorption from the 
gastrointestinal tract, such as nontropical sprue. The following observations 
were made in a 26-year-old woman, first diagnosed as celiae disease at age 
3 years, who was admitted with a marked exacerbation of her steatorrhea- 
diarrhea. She responded promptly to the administration of 40 mg. of Pred- 
nisolone daily, her diarrhea ceasing, and her stools becoming formed within 5 
days. Plasma sodium values were normal during the period of observation. 
The severe hypopotassemia present on admission was corrected by dietary 
potassium plus daily oral supplement of but 2 Gm. (27 meq.) of potassium 
chloride. A positive sodium balance and an even greater positive potassium 
balance occurred during treatment. Furthermore, the amount of water re- 
tained was greater than would be expected to occur as a result of the posi- 
tive sodium balance, and without the development of edema. Prednisolone 
appears ideally suited for the treatment of sprue since it did not produce in- 
creased urinary excretion of potassium, nor retention of sodium. Maintenance 
of this patient was accomplished on much smaller doses than used during the 
initial period of treatment. 


70. THE MECHANISM OF HEMORRHAGIC MANIFESTATIONS 
ASSOCIATED WITH THROMBOCYTHEMIA 


WiuuraMm C. Levin, M.D., D. R. CELANDER, PH.D. (By INVITATION), AND 
Mason Guest, Pu.D. (By INviraTIon), GALVESTON, TEX. 


An opportunity to study the mechanism of hemorrhagic symptoms asso- 
ciated with thrombocythemia has been afforded us during observation and 
management of an 11-year-old white girl, who had had recurrent episodes of 
bleeding, usually associated with trauma, during the two years prior to 
hospitalization. On admission, her platelet count was 5,500,000 and complete 
examination of the peripheral blood and bone marrew indicated the presence 
of a myeloproliferative disease, primarily involving megakaryocytes. Bleed- 
ing time was prolonged although the Lee and White coagulation time, clot 
retraction, and Quick prothrombin time were normal. 


During the next week, a number of subcutaneous nodules developed, and 
were proved to be loculated hematomas by biopsy. Simultaneously, the 
platelet count dropped to 2,500,000 and the two-stage prothrombin assay re- 
vealed 20 per cent prothrombin content. Fibrinogen was also found to be 
moderately reduced (160 mg. per cent).. There was prompt recovery of pro- 
thrombin to above 100 per cent and a gradual rise in fibrinogen to normal 
levels. Thereafter, the platelet count rose to levels of 5,000,000 and above. No 
new hemorrhagic symptoms developed. One month later, administration of 
radioactive phosphorus produced a reduction of platelets to about 2,500,000. 
With this reduction, there was no concomitant decrease in prothrombin or 
fibrinogen, nor was there hemorrhage. 
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The sequential occurrence of these phenomena suggest that the initial re- 
duction in platelets, obviously unrelated to any marrow depression, was due 
to a sudden intensive lysis of platelets in the peripheral blood. It is further 
suggested that this liberated sufficient platelet accelerator globulin and vari- 
ous components of the thromboplastic system to produce rapid utilization of 
prothrombin to an extreme degree and of fibrinogen to a lesser degree, in the 
course of intravascular coagulation. Since no endothelial defects were present, 
no thrombi were formed. However, the extreme reduction of plasma pro- 
thrombin content could account for the development of hemorrhagic symp- 
toms. The patient was hemorrhagic only during the brief period in which 
plasma prothrombin content was seriously deficient. 


Although other factors may be operative, it seems that the hypothesis 
here presented is sufficient to account for hemorrhagic manifestations in 
patients with thrombocythemia. 


71. A TRIAL IN DOGS OF METHODS SUITABLE FOR ESTIMATION OF 
MYOCARDIAL Rb** UPTAKE RATE IN MAN, AND THE EFFECT OF 
I-NOREPINEPHRINE AND PITRESSIN ON Rb** UPTAKE 


W. D. Love, M.D. (By Invitation), ANp G. E. Burcu, M.D., New OrLEaAns, La. 


Following Rb** injection approximately 70 per cent of the isotope initially 
delivered to the heart in the coronary blood enters the myocardium. Since 
the rate of coronary blood flow is a factor limiting Rb** uptake, methods suit- 
able for estimating Rb*® uptake rate in man were tested in 27 dogs. Steady 
plasma radioactivity was obtained by injecting 0.5 me. Rb**® at a decreasing 
rate and monitoring arterial blood in a small external arteriovenous shunt. 
Precordial radioactivity was recorded continuously by a scintillation rate- 
meter collimated so that approximately two-thirds was derived from myo- 
ecardium. Rb** and K concentrations were determined in serial samples of 
arterial plasma and specimens obtained from the heart at sacrifice. 

Rb** was considered to trace potassium, and myocardial K was treated as 
a homogeneous pool exchanging at a single rate. Turnover rate of myocardial 
K was obtained by differentiation of the precordial radioactivity curve; and 
myocardial Rb** clearance was calculated using the empirical relationship of 
precordial radioactivity to myocardial Rb** concentration (r = +0.93). These 
estimates were then compared with data obtained by direct analysis of the 
heart. 

In six dogs, infusion of 0.065 pressor units Pitressin per kilogram per 
minute decreased apparent K turnover rate determined at sacrifice from the 
normal average of 2.8 per cent per minute to 1.4 per cent per minute; and Rb* 
clearance fell from the normal 30-minute average of 50 ml. plasma per 100 
Gm. ventricle per minute to 34 ml. In four dogs, infusion of 2.5 pg 1-nor- 
epinephrine per kilogram per minute increased turnover rate to 5.4 per cent 
per minute. In three this was caused by low myocardial K, clearance re- 
maining normal. 


Rapid turnover induced by l-norepinephrine was apparent from differen- 
tiation of the time course of precordial radioactivity in all four dogs, but slow 
turnover caused by Pitressin was detected in only two of six. This method 
was unreliable, probably because of slowly exchanging skeletal muscle com- 
ponents and failure to obtain a stable plasma Rb**/K ratio in some instances. 
Predictions of clearance were more reliable (standard error of estimate 10 ml.), 
and reduced clearance was detectable in all dogs infused with Pitressin, 


The results warrant trial of these procedures in man, 
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72. STUDIES OF THE INHIBITORY EFFECT OF 

L-TRI-LODOTHYRONINE ON I['*? UPTAKE BY 

THE THYROID GLAND IN EUTHYROIDISM 
AND EXOPHTHALMIC GOITER 


WiuuiAmM M. McConauey, M.D., AND CHARLES A. OWEN, JR., M.D., 
ROCHESTER, MINN. 


(INrTRopUCED BY F’, RAayMOND KEATING, JR., M.D.) 


Starr and also Werner showed that euthyroid persons given large enough 
doses of 1-tri-iodothyronine for 1 week will experience pronounced inhibition 
of collection of I’** by the thyroid. Such studies have compared one observa- 
tion of I'*! uptake before and one after administration of the hormone for 
1 week. 

The present study was undertaken to follow the development of thyroidal 
inhibition by observing the uptake of I’** at more frequent intervals. Thirty- 
eight euthyroid persons were given |-tri-iodothyronine (Smith, Kline & French 
Laboratories) daily for 3 to 32 days. The same dose was given each day to 
each person but it varied among persons from 3.5 to 140 ng per day. A small 
['** tracer was given to each person before the daily administration of |-tri-iodo- 
thyronine was begun; after this, repeated small tracers were given, sometimes 
daily and sometimes at intervals of 2 or 3 days. Observations were made on 
the speed and degree of inhibition of I'*! uptake produced by the various 
daily doses of 1-tri-iodothyronine, the length of time required for the thyroid 
to “escape” from the inhibitory effect of 1-tri-iodothyronine, and the thyroidal 
response to injection of thyrotropin after suppression of I?*! uptake by 
1-tri-iodothyronine. 

It was found that |-tri-iodothyronine in daily doses of 3.5 to 17.5 ye had 
a limited and variable suppressive effect on thyroidal uptake of I'*' by normal 
persons. In daily doses of 25 yg or more, |-tri-iodothyronine invariably sup- 
pressed uptake; the larger the dose, the more rapid was the inhibition. At a 
dose of 50 ng per day, most euthyroid persons experienced 50 per cent in- 
hibition of their original uptakes of I'* within 3 to 4 days. In seven patients 
with exophthalmic goiter, little or no inhibition was evident in periods up to 
2 weeks when the dose of 1-tri-iodothyronine was 50 to 140 pe per day. 
Administration of thyrotropin restored the ability of the inhibited thyroid 
gland to coilect ['*! in normal or increased amounts. 





73. AN IN VIVO METHOD FOR THE DETERMINATION 
OF CARDIAC OUTPUT 


Ropert Kk. Mack, M.D., anp IlerscuHE. J. WELLS, M.D., WasHinaron, D.C. 





(INTRODUCED BY [. LEE SHRADER, M.D.) 


The validity of dye dilution methods for the determination of cardiae out- 
put seems well established. Also well established is the fact that radioiodinated 
human serum albumin and dyes have a similar distribution during the early 
moments following an intravenous injection. Cardiac output values obtained 
with procedures using radioiodinated albumin have been shown to compare 
favorably with cardiac output values obtained by gas analysis methods utilizing 
the Fick principle. There have been published at least two reports which 
describe an in vivo method for earidae output determination using radio- 
iodinated albumin. This presentation concerns studies aimed at determining 
the validity of the calibration technique required for such external counting 
methods. 
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In the procedure employed, a directional scintillation counter is positioned 
over the second left intercostal space adjacent to the sternum. Five to 15 pe of 
radioiodinated albumin then are injected into an antecubital vein. The rapid 
changes in the radioiodine concentration of the blood which follow are reflected 
on a curve inscribed by the graphic recorder of the in vivo counting system. 
Ten minutes later, with the position of the external counter unchanged, a 
venous blood sample is obtained for calibration. Once the calibration factor 
for the individual determination is known, a cardiac output value may be 
calculated from the standard formula for dye dilution methods. 


Twenty-two normal adult men were studied by this technique. The average 
cardiac output was 6.0 L. per minute. The average cardiae index was 3.18 bh. 
per minute per square meter, with a standard deviation of 0.73. Simultaneous 
studies were performed to compare the cardiae output values obtained from 
an analysis of serial arterial blood samples. Little difference was found be- 
tween the cardiac output values calculated by the two methods. 

Cardiac output determinations by the in vivo method were accomplished 
in several groups of patients with disease states which have been reported to 
have associated abnormal cardiac output values. The results of these studies 
will be presented and the validity of the method will be discussed in detail. 


74. THE COMPARISON OF BLOOD PEPSINOGEN IN PATIENTS WITH 
DUODENAL AND GASTRIC ULCER AND PATIENTS 
WITH GASTRIC CARCINOMA 


I. ARTHUR Mirsky, M.D., BERNARD FisHeEr, M.D. (By INvITATION), AND 
S. P. Harpison, M.D., PrrrspureH, Pa. 


Patients with gastric carcinoma frequently exhibit a diminution in gastric 
seeretion, whereas patients with duodenal ulcer usually have an inerease in 
gastric secretion. Since the concentration of pepsinogen in the blood is de- 
pendent upon the rate of pepsinogen formation in the gastric mucosa, it be- 
came pertinent to determine whether the measurement of the concentration 
of this proenzyme in the blood could be utilized to distinguish gastric car- 
cinoma from gastri¢ ulcer and/or duodenal ulcer. 


Only patients who were scheduled for an upper gastrointestinal operation 
because of suspected ulcer or carcinoma were studied. A sample of venous 
blood was drawn from each patient one or two days before the operation and 
the serum pepsinogen concentration determined by a previously reported proce- 
dure. The clinical diagnosis was established in all instances by histologic 
examination of the tissues removed at operation. One hundred and six patients 
with duodenal ulcer, 50 with gastric uleer, and 55 with gastric carcinoma were 
studied. 


Statistical analysis of the data revealed no significant difference between the 
concentration of serum pepsinogen of patients with duodenal and gastric ulcers. 
The pepsinogen concentration of patients with gastric carcinoma, however, was 
significantly (P < 0.001) lower than that of patients with gastric or duodenal 
ulcer. Thus, 50 per cent of patients with carcinoma had values which were 
lower than the lowest of patients with ulcer, while only 15 per cent of those 
with carcinoma had values which were beyond the mean of the ulcer group. A\l- 
though a good deal of overlapping occurred, the data suggest that the level of 
pepsinogen in the serum may serve as an adjunctive aid in distinguishing gastric 
carcinoma from gastric and duodenal ulcers. 
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75. CORRECTION OF METABOLIC DEFECTS IN DIABETES 
MELLITUS BY CONTINUOUS FRUCTOSE FEEDING 


JoHN A. MoornouseE, M.D., Cuicaco, IL. 
(INTRODUCED By Ropert W. Keeton, M.D.) 


This study was undertaken to determine the effects of continuous feeding 
of fructose over extended periods of time on metabolic disturbances in diabetes. 
By means of an intragastric tube and standard speed pump, a ealorically 
adequate and nutritionally well-balanced synthetic liquid diet was fed around 
the clock. This abolished the usual interprandial demand for calories from 
body stores of sugar, fat, and protein, and also obviated many of the difficulties 
of the usual type of balance studies. The diet consisted of a solution of carbo- 
hydrate (either glucose or fructose in isocaloric amounts), emulsified fat, 
amino acids, vitamins, and minerals. A constant rate of absorption of metabolites 
was maintained for days or weeks as desired, and feces were reduced to a 
minimum. The tolerance of patients for the procedure was excellent. 

Eight diabetic patients were studied. Insulin was discontinued, and after 
a control period, continuous feeding was started. This contained glucose or 
fructose, but all other constituents were kept constant. Periods of glucose and 
fructose feeding were compared by suitable blood and metabolic balance 
studies. Glucose, ketone, lactate, pyruvate, sodium, potassium, and phos- 
phorus, as well as other moieties, were measured frequently. Balances of 
nitrogen, sodium, potassium, phosphorus, and other moieties were made. In 
diabetes of moderate severity, fructose feeding was accompanied by a well- 
defined fall in both blood and urine levels of glucose and acetone. A positive 
nitrogen balance with retention of phosphate and potassium was observed. (In 
one patient who gained 9 pounds in weight over a two-week period on con- 
tinuous fructose feeding, these effects were maintained after return to a normal 
diet, although before treatment there was loss of weight, marked glycosuria, 
and ketonemia.) In severe diabetes, fructose appeared to have little or no 
effect on glycosuria and ketosis. One patient with acromegaly and insulin- 
resistant diabetes was studied. In this patient ketone levels in the blood and 
urine fell to normal on fructose feeding, but there was no effect on blood 
glucose levels. The significance of these findings will be discussed. 


76. THE EFFECT OF INTRAVENOUS FAT EMULSION ON TOTAL 
BILIRUBIN OUTPUT AS A MEASURE OF HEMOLYSIS 
IN HUMAN SUBJECTS 


JoHN F. MuELuER, M.D., Morron I. Grossman, M.D., AND 
Huco C. Moruuer, M.D. (By Inviration), DENVER, CoLo. 


Fever is a common complication of parenteral fat alimentation. Among the 
many theories as to the cause of the thermogenic response, the oceurrence of 
intravascular hemolysis has been prominently suggested. Anemia has been found 
in laboratory animals given intravenous fat over long periods of time. Hemo- 
globinemia is frequently seen in lipemic plasma. It has been suggested that the 
former is a consequence of the known marked increase in mechanical fragility of 
red cells in the presence of fat. There are conflicting reports in the literature 
on studies in humans. Three patients were studied by Creditor, two of whom 
had slightly elevated fecal urobilinogens after one fat infusion. Shafiroff found 
no elevation of the urinary urobilinogen after fat. 
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As previously reported from this laboratory, bile collected via a biliary 
fistula in intact rabbits showed no increase in bilirubin content after the injection 
of 10 ml. per kilogram of a 10 per cent fat emulsion. Subsequent studies in rats 
utilizing a similar technique have revealed elevated values for bilirubin after 
40 ml. per kilogram and 20 ml. per kilogram injections of fat as compared with 
those before. However, with 10 ml. per kilogram doses no inerease occurs. 


It seemed advisable to settle this problem in human beings. Therefore, 
analyses of total bilirubin output in bile collected from 8 patients via an in- 
dwelling T tube in their common duct following gall-bladder surgery were carried 
out before and after one 600 ml. fat infusion. A period of 5 to 7 days was 
allowed to elapse before the study was begun, so the patients were eating well, 
were afrebrile, and ambulatory. Collections were divided into four-hour periods 
during the day and a twelve-hour period at night and were continuous for 48 
hours before and 48 hours after the infusion. The results indicate that there is 
no inerease in the output of bilirubin in human subjects following the parenteral 
administration of fat and that in the dosage level used hemolysis could not be 
demonstrated in vivo. Febrile responses occurred in two of the patients, indi- 
cating that mechanisms other than hemolysis were responsible. 


77. THE EFFECT OF TILTING ON THE RIGHT ATRIAL PRESSURES 
OF PATIENTS WITH HEART FAILURE 


B. M. Oser, M.D., J. R. Husron, M.D., anv J. M. Ryan, M.D., 
CoLUMBUS, OHIO 


(INTRODUCED BY B. K. WISEMAN, M.D.) 


The effect of upright tilting on right atrial pressure was determined in 24 
patients with heart disease of various types. Seven had no failure, the rest had 
moderate to advanced failure. Ten controls included seven normals and three 
with massive noncardiac edema. 

Supine, a point half the distance from the front to the back of the chest 
at the fourth right intercostal space was our reference. Upright, the catheter 
tip in the mid-right atrium (fluoroscopically) was the reference. Pressures were 
determined in mm. H.O with a water manometer. 

Subjects, with and without heart disease and also with and without edema, 
having a recumbent pressure of 100 or less had an average pressure drop of 81 
when upright. Those with recumbent pressures between 100 and 200 had an 
average drop of 94, while those with recumbent pressures greater than 200 had 
an average drop of 166 when tilted. When these high pressures approached 
normal following treatment, the response to tilt also approached normal. A 
direct correlation exists between the height of the recumbent pressure and the 
fall of this pressure after tilting (r = 0.768). 

It appears that in advanced congestive failure the vascular bed remains dis- 
tensible. When upright, the increased venous hydrostatic pressure below the 
diaphragm may exceed venous tone and result in blood trapping, thus reducing 
right atrial pressure. The effect is probably similar on pulmonary venous pres- 
sure. Since elevated pulmonary venous pressure may be a respiratory stimulus, 
an orthostatic reduction in this pressure would help explain orthopnea and also 
the relief of paroxysmal nocturnal dyspnea. The characteristics of a venous 
pressure-volume diagram may partially explain why the highest reeumbent pres- 
sures have the greatest drops after tilt. The orthostatic decrease in intrathoracic 
pressure probably accounts for only a small portion of the atrial pressure change. 
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78. CONCENTRATION OF TRACE METALS IN URINE OF TREATED 
AND UNTREATED HYPERTENSIVE PATIENTS COMPARED 
WITH NORMAL SUBJECTS 


H. MircHe.u Perry, Jr., M.D. (By Invitation), AND HENRy A. SCHROEDER, 
M.D., St. Louis, Mo. 


With precautions to prevent contamination by extraneous metal, 24-hour 
urine samples were collected from 15 normotensive subjects whose ages ranged 
from 6 to 67 years; 6 were Negroes and 8 were men. Similar collections were 
made from 15 untreated hypertensive patients whose average resting supine 
blood pressure was 214/134 mm. Hg. Second samples were collected from 8 
whose average blood pressure was lowered to 171/104 mm. Hg by 10 to 20 
days of ganglionic blockade plus therapy with hydralazine, a metal-binding 
agent. After all organic matter was digested from 200 ml. aliquots of urine, 
transition and nearby elements were concentrated with 8-hydroxyquinoline. 
Subsequently each sample was analyzed in duplicate spectrographically for 
11 metals. The precision of the method, as indicated by 10 analyses of one 
sample, varied from 3.5 per cent for nickel to 12 per cent for chromium. 

In order of decreasing weight present, the metals assayed were zine, man- 
ganese, molybdenum, lead, tin, nickel, titanium, vanadium, chromium, ead- 
mium, and silver. The average concentrations in normal urine ranged from 
80 ppb (parts per billion) of zine to 0.8 for silver, with extreme individual 
values varying as much as tenfold from the mean. No correlation was obvious 
with age, race, or sex. The most significant changes in the hypertensive group 
were increases in cadmium and manganese to 40 and 60 ppb, respectively, 
compared with normal values of 1 and 12. The maximum cadmium coneentra- 


tion was 370, with 4 hypertensive patients having over 37, and 8 over 3.7 ppb. 
Only 4 normal urines had 3.7 ppb and 8 had less than 1 ppb. The situation was 
similar but less marked for manganese. Hydralazine lowered cadmium ex- 
cretion to 6 ppb and manganese to normal. 


79. PROBLEMS IN MEASURING EXTRACELLULAR SPACE BY 
SUCROSE INFUSIONS 
RicHarp E. Peterson, M.D. (By Invitation), WALTER M. KiIRKENDALL, M.D., 
AND JAMES J. O’TOOLE, PH.D. (By Invitation), Iowa Crry, Iowa 


Measurements of extracellular space by constant rate infusion of an 
‘‘inert’’ substance (i.e., sucrose, inulin) has been an established method for 
physiologic studies. It has been assumed that sucrose is equilibrated with the 
functional extracellular space in the nonedematous patient in 3 to 5 hours. 
It has also been assumed that sucrose is not metabolized when given paren- 
terally in man. 

Our data suggest that sucrose measures a space much larger than that gen- 
erally attributed to extracellular space; that fluctuations as great as 60 
per cent take place in sucrose space in a matter of a few hours; that a con- 
stant ‘“‘space’’ is not attained even after a 24-hour infusion-equilibration, and 
that sucrose in some persons is ‘‘lost’’ and probably metabolized. 

We measured sucrose spaces on 40 occasions in 28 persons, using a con- 
stant rate infusion technique. Most measurements were made at frequent 
intervals for 6-hour periods or longer and in 8 persons for 24 hours. (1) Su- 
crose space can change greatly, quickly, and unpredictably. (2) Fluctuations 
in sucrose space continue over a 24-hour period. Ignorance of factors causing 
these changes has prevented standardization. (3) Urine recovery of sucrose 
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in some persons is less than 90 per cent, suggesting that sucrose is metabolized. 
(4) Studies of bile and saliva in 10 patients have revealed insignificant loss 
of suerose through such excretion. 

We noted variability in sucrose space of 20 to 60 per cent within 1 to 5 
hours even after correction for sucrose loss. Likewise, variability of up to 
43 per cent was observed in the same person in similar consecutive studies. 
(Consequently it was not possible to choose a space measurement at any par- 
ticular interval as being the true ‘‘steady state’’ extracellular space. This 
variability in successive runs also applied to urine recovery of sucrose in 
some eases, indicating that loss or metabolism did not oceur at a constant 
rate. 

Extracellular space, as it has been measured to date with sucrose, is so 
variable as to render it of doubtful value as a biologie reference point. The 
evidence of sucrose being metabolized at a variable rate in some persons indi- 
eates that sucrose is not an inert ideal substance for measuring extracellular 
space. 


80. PREFERENTIAL AND ACCESSORY CONDUCTION PATHWAYS IN 
THE A-V JUNCTION 
A. Pick, M.D., Cuicaco, ILL. 


(INTRODUCED By RiIcHARD LANGENDORF, M.D.) 


Eseape beats recorded in elinical electrocardiograms sometimes differ 
in contour and QRS duration from conducted beats and this is in spite of their 
having a relatively short cycle length. This suggests a location of the sub- 
sidiary pacemaker above the bifurcation of the common A-V bundle. While 


this, unlike other types of aberrant ventricular conduction, cannot be ex- 
plained on a functional basis, recent investigations on the structure of the 
normal A-V junction suggest that ‘‘paraspecific’’ A-V connections may act 
as preferential pathways to the ventricles in some A-V nodal escape beats. 
Difficulties and guides in differentiating A-V nodal from ventricular escapes 
under such cireumstanees will be pointed out. On the basis of clinical, electro- 
eardiographic, and anatomic facts such a normal preferential A-V conduction 
must be distinguished from an abnormal accessory A-V conduction causing the 
pre-excitation (WPW) syndrome. However, the two may occur in association 
as will be shown in an actual ease. This illustrates the anatomic and physi- 
ologie complexity of the A-V junction. 


81. SYNTHESIS OF CHOLESTEROL DURING HUMAN PREGNANCY 


E. Jiincen Piorz, M.D. (By Invitation), M. Epwarp Davis, M.D., R. G. Gout, 
M.D. (By Invitation), AND J. J. KABara, M.S. (By Invitation), 
Cuicaco, ILL. 


The experiments reported here have been undertaken to determine (1) the 
rate of synthesis of cholesterol in maternal ovaries and in the decidua, (2) 
the rate of cholesterol synthesis in the fetus, and (3) the placental passage and 
fetal distribution of maternal dietary cholesterol. Pregnant women who were 
scheduled for therapeutic abortion for various indications received a single 
dose of 1-C'*-acetate shortly before operation. In some patients cholesterol 
labeled with tritium was administered orally for periods of 8 to 14 days before 
surgery. The specific activities of C'*-cholesterol and T-cholesterol were de- 
termined in the plasma and in various tissues of the mother and the fetus. 
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The results indicate that the corpus luteum of pregnancy synthesizes 
cholesterol very rapidly during the seventh to the nineteenth week of embryonic 
life. Cholesterol in blood and corpus luteum equilibrate relatively fast during 
the seventeenth and the nineteenth week of embryonic life. In all cases studied, 
the decidua appeared to be inert in regard to the biosynthesis of cholesterol. 
The fetal part of the placenta synthesizes cholesterol during early pregnancy, 
and equilibration between maternal plasma and placental cholesterol occurs 
during the seventeenth and the nineteenth week of embryonic life. The fetal 
liver and the fetal adrenals synthesize cholesterol from acetate administered to 
the mother to an appreciable extent while fetal skin and fetal brain appeared 
to be inert in this regard. There was no evidence for the local synthesis of 
cholesterol from acetate in the fetal aorta and its branches. Dietary choles- 
terol of the mother passes the placental barrier to the fetus to a limited de- 
gree during early pregnancy. However, the findings in an anencephalie fetus 
delivered spontaneously during the thirty-fourth week of embryonie life in- 
dicate that maternal dietray cholesterol was rapidly distributed in various 
fetal tissues in late pregnancy. The adrenals of this anencephalie infant did 
not synthesize cholesterol from acetate administered to the mother in con- 
trast to the findings in normal fetuses. 


82. DEMONTRATION OF STIMULATION OF ERYTHROPOIESIS BY 
PLASMA FROM ANEMIC RATS USING Fe’? 


L. F. Puzax, B.A. (By Invitation), W. Friep, B.A. (By Invitation), L. O. 
JACOBSON, M.D., AND W. F. Beruarp, M.D., Cuicaao, ILL. 


The presence of a humoral factor in the plasma of anemic rats (bled suf- 
ficiently to reduce the hematocrit to less than 20 per cent) that is capable of 
stimulating erythropoiesis in normal rats has been reported by a number of 
investigators. Heretofore, assay of this factor has been done by means of 
serial reticulocyte counts on animals that had received the anemic plasma. In 
our study, the effect of intravenously administered anemic rat plasma on 
erythropoiesis in normal rats was determined by measuring the erythrocyte 
rate of uptake of intravenously injected radioiron (Fe*®). 

The blood volumes of the rats were taken to be 5 per cent of the body 
weight. The administration of plasma did not alter this value at the interval 
when blood samples were withdrawn for the determination of erythropoietic 
activity. Plasma from normal rats did not stimulate erythropoiesis. <A sig- 
nificant response was observed following the injection of as little as 3 ¢.c. of 
anemic rat plasma given over a 3-day period. However, it was found that 
6 ¢.c. administered over the same time span elicited the maximum effect upon 
erythrocyte formation. The optimum time for the injection of Fe°® appears 
to be within a few hours after the final infusion of anemic plasma, and blood 
samples should be withdrawn during the ensuing 12 hours. 


83. REVERSIBLE GLOMERULAR LESIONS IN TOXEMIA OF 
PREGNANCY AS SHOWN BY SERIAL RENAL BIOPSIES 
Victor E. PotuaK, M.B. (By Invitation), Ropert M. Karx, M.D., Conrap I. 
PrraANI, M.D. (By Invitation), Ropert C. MururcKe, M.D. (By Inviration), 
JoHN B. Nerties, M.D. (By INvitatTion), AND Vincent C. FRrepDA, M.D. 

(By Invitation), Cuicaco, IL. 


Patients suffering from toxemia of pregnancy rarely die. Thus little is 
known about the pathology of the kidney, especially in pre-eclampsia. A 
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study was therefore undertaken to correlate the renal pathology with clin- 
ical and functional aspects of the syndrome. Fifteen women were studied 
during pregnancy at the height of the disease process, and 9 of these were 
restudied again post partum. Rental tissue was obtained by percutaneous 
needle biopsy. Clinically the disease usually became manifest during the last 
trimester. All cases had hypertension, and most had edema and proteinuria. 
In many, severe spasm of the retinal arterioles was striking. No patient had 
convulsions. 

Pathologically the kidney of one patient was normal and two had benign 
nephrosclerosis. In a fourth, chronic glomerulonephritis with an unsuspected 
superimposed pyelonephritis was found. This patient later died with multiple 
microabseesses in the kidney. 

Eleven patients had pre-eclampsia. Study of the renal biopsies in this 
group disclosed swelling of the whole glomerulus. The glomerular basement 
membrane appeared thickened. This thickening was diffuse, affecting the 
whole of each and every glomerulus in the sections. There was no cellular 
proliferation. The thickening appeared to be due to swelling or edema of the 
basement membrane, rather than to an increased deposition of mucopoly- 
saccharide material, as demonstrated in Hotchkiss-MeManus preparations. 
Proteinaceous material was often present in Bowman’s spaces and in the 
lumina of the convoluted tubules. The tubular epithelium was somewhat flat- 
ter than normal, and only mild degenerative changes were seen. There was 
no abnormality of interstitial tissue and vessels. All but one of the patients 
recovered after confinement. In those who recovered and who were studied 
again post partum the histologic appearance of the kidney had reverted com- 
pletely to normal, and the glomerular basement membrane was thin and deli- 
cate. 

In one patient, however, with severe pre-eclampsia, definite thickening of 
the glomerular basement membrane was noted in addition to swelling. Hotch- 
kiss-MeManus preparations showed increased deposition of mucopolysac- 
charide material. After confinement hypertension persisted. The patient 
developed severe arteriolar sclerosis of the kidney, and the thickening of the 
basement membrane persisted. 

The significance and interpretation of these findings will be discussed. 


84. THE DETERMINATION OF CARDIAC OUTPUT BY THE DILUTION 
METHOD WITHOUT ARTERIAL SAMPLING 


W. IL. Prircuarp, M.D., W. J. MacIntyre, Pu.D. (By INVITATION), AND 
T. W. Morr, M.D. (By Invitation), CLEVELAND, OHIO 


Although the earlier work in this laboratory on the radioisotope deter- 
mination of cardiac output has been performed by arterial cannulation or 
puncture, arterial sampling of blood is not required by the general formulation 
of the method. Studies have been extended to determine ecardiae output by 
focusing a gamma-ray detector externally on large arterial vessels or over 
the heart itself. This method entails the rapid intravenous injection of a 2 ml. 
solution of iodinated human serum albumin containing 20 to 60 ye of I’** and in- 
seribing a dilution curve externally over the selected site. After a 10- to 15-min- 
ute interval a venous sample for the calibration of the curve is withdrawn. The 
cardiac output, F, ean then be calculated by the equation: 


Injected Dose 
Area of Curve 
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There are two important factors necessary for the success of the method. 
The first requirement is that the final] dilution calibration measurement origi- 
nates from the same diluting volume as the primary dilution curve. The sec- 
ond requisite is the correct extrapolation of the descending part of the curve. 
If. the site selected has a number of clearances in different time phases this 
extrapolation may depart from an exponential decline and will be difficult 
to predict. This latter problem has been minimized by collimating so that the 
clearance of either the right or left heart is predominant. 

Of 39 correlation studies in patients comparing the in vivo precordial 
technique with that of the conventional arterial puncture determination, 33 
showed an average deviation of +7 per cent. Inherent technical difficulties 
of the arterial puncture method, such as the problem of maintaining ade- 
quate flow during the long period of time necessary for the correlation study, 
contributed to the error of 3 of the 6 failures. 

Values of cardiae outputs studied ranged from 1.7 to 8.3 L. per minute. 
All 9 determinations of 3.5 L. per minute or less show excellent correlation. 
Included in this group were patients in cardiae failure with edema. Since 
this method eliminates arterial puncture, is performed easily, and gives ac- 
curate values, it should prove clinically useful. 


85. ERYTHROCYTIN, A NEW CLOTTING FACTOR FROM 
ERYTHROCYTES; ITS VALUE IN THE STUDY OF 
HEMOPHILIA 


ARMAND J. Quick, PxH.D., M.D., anp CLara V. Hussey, M.S. 
(By Invitation), MILWAUKEE, WIs. 


The erythrocyte contains a potent clotting factor which is liberated upon 
hemolysis. When added to normal platelet-free plasma, it causes a greater 
consumption of prothrombin than does platelet extract, thus showing that it 
not only can completely replace platelets but also is more potent. When added 
to plasma from a patient with severe hemophilia no detectable consumption of 
prothrombin occurs, but if increasing amounts of a purified preparation of 
thromboplastinogen (antihemophilic globulin) are added, the consumption of 
prothrombin increases proportionately and, on plotting the values, a straight 
line is obtained. 

By using the plasma from a patient with authentic, severe hemophilia as the 
assay medium, the thromboplastinogen concentration in an unknown plasma can 
be readily estimated by the increase in prothrombin consumption which its ad- 
dition induces. The effect of 0.001 ml. of normal plasma mixed with 1 ml. of 
hemophilic blood can be estimated with accuracy. Since hemophilie plasma 
contains adequate amounts of PTC and P’FA, these factors do no influence the 
results of the procedure. By means of this new method it is found that the 
blood of hemophiliaes with a clotting time of 25 minutes or longer contains 
only a trace of thromboplastinogen, much less than 0.1 per cent of normal. At 
a concentration of 0.5 per cent, the bleeding tendency is still moderately se- 
vere, but above 1 per cent it is mild. The thromboplastinogen concentration 
in the blood of carriers is the same as in normal individuals. The method is 
particularly valuable because of its simplicity and accuracy to determine quan- 
titatively the effect of transfusions in hemophilia. On giving fresh plasma, 
the expected immediate rise in thromboplastinogen is observed. In 24 hours 
after 500 ml. of plasma is administered, the concentration of thrombo- 
plastinogen is still about 0.5 per cent. 
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86. THE ANTITOXIN RESPONSE OF SCHICK-NEGATIVE RHEUMATIC 
AND NONRHEUMATIC SUBJECTS TO DIPHTHERIA TOXOID 
Rosert W. QuINN, M.D., C.M., anp Epwin B. Brincrortn, A.B. 

(By INviTaTION), NASHVILLE, TENN. 


Nineteen Schick-negative children with rheumatic fever and eighteen 
Schick-negative nonrheumatic children were given a ‘‘booster’’ dose of diph- 
theria toxoid subcutaneously. There were marked individual differences in 
antibody response measured in vivo in rabbits but no significant differences 
hetween the group of rheumatic and nonrheumatic children or between the 
responses of children with active or inactive rheumatic fever. 

Diphtheria antitoxin precipitated in the toxin-antitoxin complex was 
much less than the amount actually present as measured in vivo. 

There appeared to be no significant difference between the rheumatic 
and nonrheumatic children in the production of nonprecipitating, skin-sensitiz- 
ing antibodies using the criteria of immediate skin sensitivity to diphtheria toxoid, 
the relative ability of sera to form specific toxin-antitoxin precipitates in the 
presence of purified toxin and the relative ability to fix guinea pig complement. 

The findings of this experiment furnish further evidence that children 
with rheumatic fever, either active or inactive, do not respond differently to 
nonstreptococeal antigens than do nonrheumatic children. 


87. THE UPTAKE OF RADIOIRON IN THE BONE MARROW AS A 
MEASURE OF ERYTHROPOIESIS 

WaLTEeR A, RAMBACH, M.D. (By Invitation), JoHN A. D. Cooper, M.D., AND 
Howarp L. Aut, M.D., Cuicago, ILL. 


Although numerous studies have been reported on the disappearance 
of radioiron from the plasma and its appearance in the peripheral erythrocytes, 
few investigations have been made on the uptake of radioiron by the bone 
marrow. In the present study, concurrent measurements have been made in 
the rat on plasma disappearance, bone marrow uptake, spleen uptake, and 
appearance in the erythrocyte of radioiron administered by intracardiae in- 
jection. The maximum dose of radioiron used for the animals which averaged 
200 grams in weight was 0.5 ne containing 0.7 ng of iron. 

Clearance of radioiron from the plasma was over 95 per cent completed 
in 6 hours, at which time the bone marrow achieved maximal labeling. The 
disappearance of the radioactivity from the bone marrow was a linear fune- 
tion of time. The rate of appearance of radioiron in the peripheral erythro- 
cyte was also a linear function of time and the slope was similar but opposite 
in sign to that for the bone marrow disappearance. These observations 
furnish strong evidence that the rate of hemoglobin synthesis is constant dur- 
ing the various stages of erythrocytic maturation. The bone marrow disap- 
pearance curve indicates a value of approximately 48 hours for the lifespan 
of the erythrocytic series in this organ. At 48 hours, the bone marrow dis- 
appearance and red ¢cell appearance curves change sharply to smaller slopes 
which are probably due to utilization of storage iron. 

The iron taken up by the total marrow erythropoietic mass was approx- 
imately 30 per cent of the injected dose. This amount appears in the cireu- 
lating erythrocytes in 48 hours showing that the storage iron in the marrow 
is present in a small amount or has a rapid turnover rate. 

Approximately 3 per cent of the injected dose of iron appears in the 
spleen. The rate of uptake and loss from this organ mirrors that of the bone 
marrow. 
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88. DEPRESSIONS CAUSED BY HOME EXPOSURES TO GAS AND 
COMBUSTION PRODUCTS OF GAS, OIL, AND COAL 


THERON G. RanpoutpH, M.D., Cuicaco, Iu. 


‘Depressions, ranging from mild degrees to melancholia and stupor, have 
been observed in 50 patients (aged 12 to 78 years and followed 1 to 4 years) 
to result from daily home exposures to utility gas and combustion products of 
gas, oil, and coal. Removal of unvented gas ranges and gas refrigerators, 
leaky electric refrigerators, hot air furnaces, and/or space heaters led to re- 
covery. Removal of gas water heaters, gas driers, all gas piping, and other 
specifically suspected inhaled, ingested, injected, or contacted materials of 
petro-, sulfo-, chlorochemical origin was sometimes necessary. Detection re- 
quires constant alertness to and recording of patients’ complaints and ob- 
servations. Greater ability to detect escaping gas than other coinhabitants 
suggests this diagnosis but anosmia frequently makes it unreliable. 

Diagnostic observations are made as patients (and families) are removed 
from and returned to their homes. Improvement follows temporary residence 
in which patients contact only chemically uncontaminated air, food, drinks, 
and drugs. As chronic food allergy may cause similar symptoms, this may be 
investigated concurrently by fasting 4 days followed by single feeding tests 
with pure common foods. Upon returning home there may be initial burning 
of eyes, lips, or face, sneezing, coughing, or wheezing associated with nausea 
in waves, headache, head pain, palpitation, jitteriness, or puffiness, sometimes 
progressive activity, hyperactivity, and muscular incoordination simulating 
drunkenness or mania. Increasingly intense waves of depression become con- 
tinuous, predominating over other symptoms for several days before tapering 
off with residual aching and fatigue. This follows single exposures in ex- 
treme cases. Chronic exposures tend to leave children hyperactive, adults 
depressed with alternating hyperactivity, mania, or combinations. 

Simply turning off the gas line is not diagnostic, for seepage perpetuates 
symptoms. Households usually contain apparently unaffected members. These 
points emphasize the significance of small doses and extreme individual sus- 
ceptibility. Some asymptomatic patients react immediately after entering 
other homes equipped with gas utilities in good repair or furnaces having 
leaks between their combustion and hot air chambers, gas-leaking electrie re- 
frigerators, or space heaters. Others develop only cumulative effects. Avoid- 
ance slowly leads to tolerance. 

Intravenous sodium bicarbonate decreases early experimentally or acci- 
dentally induced attacks. 


89. A MECHANISM FOR DIMINISHED KETOGENESIS IN 
EXPERIMENTAL LIVER INJURY 
LILLIAN RecAnt, M.D., AND GrorGE L. FiscHer, M.D. (By Invitation), 
Sr. Louis, Mo. 


A defect in ketogenesis in human subjects with liver disease has pre- 
viously been reported by our laboratory. An apparently similar decrease in 
ketone formation obtains both in the intact animal and the isolated liver slice 
of rats with experimentally induced liver injury. In an effort to define more 
precisely the nature of this defect, studies of cell-free mitochondrial suspen- 
sions prepared from the livers of ethionine-fed and pair-fed rats were under- 
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taken. This paper is concerned with the observations made in such prepara- 
tions. The activities of butyric, pyruvic, alpha-keto-glutaric, succinic, and 
fumaric oxidases were compared and recorded as QO, or ml. O, per mg. mito- 
chondrial protein per hour. In addition, the formation of ketones by mito- 
chondria with butyrate and pyruvate as substrates was studied. 

Control animals showed a QO.-butyrate of 74 + 4 and a QO.-pyruvate of 
68 + 2 while the ethionine rat suspensions showed a QO, of 49 + 3 and 38 
- 3, respectively. No significant depression of the other oxidase.activities was 
found. Furthermore, control animals formed 0.35 + 0.03 mM of ketone per 
mg. mitochondria per hour from butyrate and 0.63 + 0.05 from pyruvate, while 
the ethionine group formed only 0.15 + 0.04 and 0.20 + 0.03, respectively. 

The marked depression of mitochondrial ketogenesis and oxidase activity 
observed in the fatty acid and pyruvate systems, with no abnormalities of the 
oxidases intrinsie to the Krebs eyele in animals with liver injury, suggests that 
the fundamental defect resides in the activition of acetate and its introduction 
into the Krebs eyele. In view of the known relationships of coenzyme A 
(CoA) and lipoie acid to these processes, studies relating to these cofactors 
were made. A striking depletion of hepatic mitochondrial lipoie acid was 
found in the animals with liver injury. However, in vivo and in vitro addition 
of lipoie acid and CoA did not reverse the abnormality in oxygen consump- 
tion and ketogenesis. 

A specific defect in fatty acid and pyruvate oxidation appears to be re- 
sponsible for defective ketogenesis in animals with experimental liver injury. 
A similar mechanism may also be responsible for the observations in the pa- 
tient with liver disease. 


90. MYOCARDIAL IONIC EXCHANGE: EFFECTS OF 
STROPHANTHIDIN IN THE VAGOTOMIZED DOG 


Trmotuy J. Recan, M.D. (By Invrration), FrepERIcK N. TaLMErS, M.D. (By 
INVITATION), RAYMOND C. CHRISTENSEN, M.D. (By INvitaTION), TAKASHI 
Wana, M.D. (By Invrration), AND Harper K. HELLEMs, M.D., 
Detroit, MIcH. 


In vitro studies have indicated that acetylcholine applied to cardiac tis- 
sue alters its ionie content in a manner similar to digitalis, and it has been 
postulated that this substance serves an essential role in myocardial contrac- 
tion. 

This study was undertaken to determine whether the cholinergic stimu- 
latory effect of the digitalis analogue, acetyl-strophanthidin, acting upon the 
cell membrane, is responsible for the myocardial ionic changes and alteration 
in eardiae function observed in a previous study. Following bilateral cervical 
vagotomy in 7 anesthetized dogs, the electrolyte changes induced by intra- 
venous infusion of 0.05 mg. per kilogram of strophanthidin were determined, 
employing the auriculoventricular difference of sodium and potassium as a 
measure of their myocardial exchange. Simultaneous blood samples were 
taken from the femoral artery (A) and catheterized coronary sinus (C.S.) at 
approximately 5-minute intervals for periods up to 60 minutes. 

Control A-V differences were not significant (K,4 4.12 meq/L., Ke.s, 4.06 
meq/L.) (Naa 157.7 meq/L., Nac.s. 156.5 meq/L.). After infusion, there was 
an abrupt loss of K from the myocardial cell, reaching in 5 minutes a max- 
imum negative A-V difference of 0.70 meq + 0.23 meq/L. (Ky 4.54 meq/L., Kes. 
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5.24 meg/L.) (P < 0.001). Myocardial uptake of Na occurred simultaneously, 
with a maximum positive A-V difference of 7.0 + 5.38 meq/L. (Nag 157.4 meq/L., 
Nacs, 150.4 meg/L.) (P < 0.01). Control values for K and Na were re- 
established at 20 minutes. Stroke output declined from 19.8 to 11.1 ee. 
Electrocardiographic changes were more severe than in the nonvagotomized 
dogs. There was no significant respiratory or pH change. 

Since these electrolyte and hemodynamic changes do not differ signifi- 
cantly from those of dogs in a previous study having a pronounced vagal effect, 
it would appear that digitalis directly a!ers cell membrane permeability to 
cation and influences myocardial performance without the mediation of acety]- 
choline elaborated by the vagus. 

It has been inferred that the positive inotropism of digitalis depends upon 
the diminished internal ionie content effected by the movement of potassium 
from the cell. Sinee the heart in these normal dogs underwent an iucrease 
in internal ionic content due to the greater influx of sodium ov<r egress of 
potassium, it is postulated that this alteration in the intraceiiular ionie at- 
mosphere may represent the mechanism for the decline in stroke output in the 
normal heart under the influence of digitalis. 


91. ARTERIAL SOUNDS AS INDICES OF CARDIOVASCULAR 
FUNCTION 


S. Ropparp, M.D., J. Marcouis, M.D. (By Invitation), H. M. Rupinstern, M.D. 
(By INvitTaTION), 4ND S. RosENBLUM, M.D. (By Invitation), 
CuHicaGo, ILL. 


The sounds heard ai the brachial artery have been shown to provide con- 
siderable useful information, aside from their common use for the estimation 
of the blood pressure. Increased blood flow through the arteries compressed 
by a blood pressure cuff was indicated by enhanced intensity and duration of 
the sounds. Conversely, reduced flow, whether due to peripheral obstruction 
or vascular spasm, was associated with muffled sounds. A reduced flow in- 
creased the tendency to auscultatory gap; the gap could then be eliminated 
by increasing the flow through the arm by producing a reactive hyperemia. 
Patients with atrial fibrillation showed an increased tendency to an ausculta- 
tory gap, complicating the estimation of their blood pressure. However, 
elimination of the gap by reactive hyperemia, combined with the use of an 
auscultatory-deficit technique (using that cuff pressure value at which half the 
apical beats were followed by arterial sounds) made it possible consistently 
to ascertain both the systolic and diastolic pressures in such arrhythmias. 

Timing of the arterial sounds by means of the QRS complex made it pos- 
sible to construct a calibrated pressure pulse contour without arterial pune- 
ture. The velocity of the start of the arterial pulse wave was estimated from 
the lag of onset of the sound after QRS. Epinephrine injections or general- 
ized exertion enhanced the presumptive velocity of the pulse wave and pro- 
duced a steeper wave front. That these effects were due, at least in part, to 
increased stroke output was indicated by studies on patients with atrial fibril- 
lation. In these, the celerity and slope of the pulse wave were correlated with 
the duration of the previous cardiae cycle and therefore with the previous 
ventricular filling period. These studies indicate the value of clinical in- 
vestigation of the sounds produced by arteries compressed by a cuff. 
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92. COMPARATIVE HEMODYNAMIC STUDY INCLUDING CORONARY 
BLOOD FLOW AND MYOCARDIAL OXYGEN CONSUMPTION IN 
THE NORMAL, THYROTOXIC, HYPERTENSIVE, AND MITRAL 
STENOTIC HUMAN SUBJECT 


GEORGE G. Rowe, M.D. (By Invitation), JoHN H. Huston, M.D. (By Invira- 
TION), JOHN F. Brown, M.D. (By Invitation), HERMAN TUCHMAN, M.D. 
(By Invitation), GEorGE M. MAxweELL, M.D. (By INviTation), 

Dean A, EMANUEL, M.D. (By INVITATION), AND CHARLES 
W. Crumpton, M.D., MApIson, WIs. 


945 


A series of 46 patients composed of 9 normal persons, 16 with mitral 
stenosis, 12 with arterial hypertension, and 9 with thyrotoxicosis were studied 
in the resting postabsorptive state by cardiac catheterization. Cardiac out- 
put was measured by the Fick principle and coronary blood flow by the N.O 
method. Nine subjects with ‘‘mild’’ mitral stenosis, having a pulmonary ar- 
terial mean pressure of 30 or less, were separated from the 7 ‘‘severe’’ whose 
mean pulmonary artery pressure exceeded 30, to test the assumption that more 
severe stenosis produced greater hemodynamic change. 

Cardiac index was reduced in those with mitral stenosis (p < 0.01) and 
arterial hypertension (p < 0.01), but increased in thyrotoxicosis (p < 0.05). 
Left ventricular work was increased in the thyrotoxie (p < 0.02) and hyper- 
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tensive subjects (p < 0.05) and reduced in mitral stenosis (p < 0.01), whereas 
right ventricular work was increased in mitral stenosis (p < 0.05) and thyro- 
toxicosis (p < 0.02). Coronary blood flow per 100 Gm. of left ventricular 
myocardium was normal in the hypertensive and ‘‘mild’’ mitral stenotie sub- 
jects, reduced in the ‘‘severe’’ mitral stenotic subjects (p < 0.01), and in- 
creased in thyrotoxicosis (p < 0.05). Coronary vascular and peripheral vas- 
cular resistance was significantly elevated in the hypertensive patients 
(p < 0.001). The myocardial oxygen utilization per 100 Gm. of tissue 
(CMRO.) was increased in thyrotoxicosis (p < 0.05) and decreased in 
‘‘severe’’ mitral stenosis (p < 0.05), but normal in hypertension and mild 
mitral stenosis. 

When the data for all the patients are grouped together, significant posi- 
tive correlations are demonstrated between CMRO, and the left ventricular 
work index (p < 0.001), and CMRO, and the cardiac index (p < 0.001), but 
not between CMRO, and heart rate, CMRO, and right ventricular work index, 
or CMRO, and body O, consumption per M®. There was a significant positive 
correlation between coronary blood flow and left ventricular work index 
(p < 0.001) and between coronary blood flow and heart rate (p < 0.01). 


93. ELECTROCARDIOGRAMS IN NORMAL SUBJECTS RESEMBLING 
HIGH ANTERIOR MYOCARDIAL INFARCTION 


Sami Sap, M.B. (By Invitation), AND J. MARION Bryant, M.D., 
New York, N. Y. 
In 1946 Rosenbaum, Wilson, and Johnston described QRS deflections in 
high precordial leads from patients with symptoms of coronary occlusion as 


characteristic of myocardial infarction, whereas limb and chest leads from 
the usual sites were within normal limits. They indicated that similar QRS 
configurations were not encountered in a small group of normal subjects. 
Other investigators have reported findings agreeing with this opinion. Sub- 
sequently this concept has found wide acceptance in clinical electrocardi- 
ographic interpretation and textbooks of electrocardiography. . 
Electroeardiographie exploration from limb, multiple chest, and esophageal 
sites has been carried out in a series of normal subjects. In several instances 
QRS deflections (i.e., prominent relatively broad Q waves) from high pre- 
cordial sites (.V, through »V,), closely resembling those previously reported as 
characteristic of myocardial infarction, have been observed. The presence of 
prominent Q waves in leads from both right and left high precordial sites is a nor- 
mal variant. Therefore, prominent Q waves from such sites alone, or in con- 
junction with definite electrocardiographie evidence of myocardial infarction, 
are not necessarily due to infarction. These findings are of obvious value in 
the interpretation of the significance of Q waves from indirect epicardial ven- 
tricular leads. Thus, they emphasize the difficulty in differentiating between 
physiologic and pathologie Q waves in unipolar limb and chest leads. 


94. EFFECTS OF ALDOSTERONE ON WATER, ELECTROLYTE, AND 
NITROGEN BALANCES IN ADDISON’S DISEASE 
Ropert M. Sauassa, M.D. (By Invitation), Harotp L. Mason, Pu.D., VERNON 
R. Marrox, Pu.D. (By Invitation), MARSCHELLE H. Power, Pu.D., 
ALAN L., Orvis, Pu.D. (By Invitation), AND RANDALL G. 
SPRAGUE, M.D., RocHESTER, MINN. 
Increased quantities of aldosterone have been found in the urine of a 


variety of patients with gross edema, and in the urine and tumor tissue of a 
patient with an adrenal cortical tumor but without edema. Yet some reports 
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suggest that the administration of aldosterone will not result in retention of 
sufficient sodium and water to cause edema. In view of these apparently con- 
flicting reports, it seemed desirable to make further observations of the 
metabolic effects of this steroid in patients with chronic adrenal insufficiency. 

Aldosterone was therefore administered to three patients with Addison’s 
disease in doses varying from 160 to 800 wg per day. Observations were made 
of effects on electrolyte and nitrogen balances, exchangeable body sodium 
and potassium, and total body water. Comparative data on the effects of 
fluorohydrocortisone were obtained. The administration of aldosterone re- 
sulted in retention of sodium and chloride, inerease in total body water, and 
increased excretion of potassium. The abnormal electrolyte and water bal- 
anees of addisonian crisis were corrected. Daily administration of 400 and 800 
ug of aldosterone resulted in retention of sufficient sodium and water to lead 
to the development of mild edema of the ankles and face. No significant 
changes in nitrogen balance were observed, and there was no gross alteration 
of cutaneous pigmentation. 

The data indicate that whatever physiologic limitation there may be on 
the electrolyte activity of aldosterone, the steroid in large doses is neverthe- 
less capable of giving rise to mild visible edema. 


95. EFFECT OF MILD STEADY STATE EXERCISE ON GENERAL AND 
CEREBRAL HEMODYNAMICS OF PATIENTS WITH 
AORTIC INSUFFICIENCY 


SALVATORE M. Sancerta, M.D., AND JEROME KLEINERMAN, M.D. 
(By INVITATION), CLEVELAND, OHIO 


The effect of a mild, steady state of exercise (120 to 130 foot pounds per 
minute) on the cerebral and general hemodynamics has been studied in 10 
patients with isolated aortic insufficiency, clinically not in failure, in the supine 
position, and employing a variable resistance bicycle ergometer. The amount 
of work which would ensure a steady state within 10 and maintain it for an 
additional 20 minutes, as gauged by oxygen consumption, was predetermined 
the day before the study. Cerebral blood flow (CBF) was determined by the 
nitrous oxide method of Kety and Schmidt, cardiac output by direct Fick, 
and pressures transduced via Statham strain gauges. A similar control study 
on normal subjects (Kleinerman and Sancetta, J. Clin. Invest. 34: 945, 1955), 
furnished comparative data. 

There were significant increases above the basal, resting state in mean 
minute ventilation, O. consumption per M? (131.6 ¢@ec. to 206.4 ce, p = > 
0.001), systemic AVO, difference (4.91 v.p.e. to 6.56 v.p.e., p = > 0.001), and 
cardiac index (2.71 L. to 3.19 L., p = < 0.01 > 0.001). The changes in ventila- 
tion and O, consumption were not significantly different from those in normal 
subjects, but there was a significant difference between the two groups in the 
eardiae index (p = < 0.01 > 0.001). Mean total pulmonary vascular resist- 
ance increased from 448 ¢.g.s. to 487 ¢.g.s. These changes were not significant, 
but were significantly different (p = < 0.02 > 0.01) from the findings in nor- 
mal subjects, where a significant decrease was noted (242 ¢.g.s. to 190 e.g.s., 
p = < 0.05 > 0.01). However, pulmonary vascular resistance decreased in 
all subjects with normal, and increased in those with elevated, resting wedge 
pressures. Marked increases in pulmonary artery pressure occurred only in 
the latter subjects. 

CBF increased from a mean of 54 ¢.c. per 100 Gm. per minute to 59 e@.e. 
This was not significant, but was statistically different from the change in the 
control group (p = < 0.05 > 0.02). CMR increased from a mean of 3.0 ¢.e. 
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per 100 Gm. per minute to 3.5 ¢c.c. This increase was statistically significant 
at the 5 per cent level and was different from the changes in the control group. 
CVR showed no significant change in either group. AVO, differences, AVCO. 
differences, arterial pH, arterial pCO., cerebral R.Q., and arterial O, satura- 
tions showed no significant changes in exercise as compared with resting 
values in subjects with aortic insufficiency. 

The data may help to explain the infrequent occurrence of syncope in 
patients with aortic insufficiency. 


96. EXPERIMENTAL HISTOPLASMOSIS IN LARGE ANIMALS 


SAMUEL Sastaw, M.D., Pu.D., George E. Maurice, D.V.M. (By Inviration), 
AND CLARENCE R. Coe, D.V.M., Pu.D. (By Invitation), CoLuMBus, OHIO 


Previous studies from this laboratory have demonstrated that fulminating 
histoplasmosis could be produced in dogs following intratracheal inoculation 
of 2 ml. of yeast phase H. capsulatum. The present study was conducted to 
attempt to produce different gradations of disease. Severe disease with 5 
deaths was observed in 11 dogs receiving from '%. to 1 ml. of packed eells. 
A more chronic disease picture was noted in 4 dogs receiving 4% or og mi. 
None of 10 dogs inoculated with 2 ml. of cells was benefited by therapy with 
ethyl vanillate, mycostatin, Atabrine, or sodium caprylate. 

Two horses, cows, sheep, and hogs were inoculated intratracheally with 
2 ml. of organisms. Except for fever and cough in some of the 8 animals, 
clinical signs of disease were negligible. All 8 developed positive skin tests 
and ecireulating antibodies. Positive blood cultures were obtained only from 
the 2 sheep. At necropsy gross lesions were observed in the lungs of 1 sheep 
and 1 horse. 

Fifteen rhesus monkeys were inoculated by various routes. Severe disease 
followed intratracheal and intravenous inoculation; mild infection after intra- 
nasal and no elinical signs of disease after intragastric administration of H. 
capsulatum. Two of the monkeys were pregnant females who died of dis- 
seminated disease and positive cultures were obtained from the placentas but 
not the fetuses. Colored photographs will illustrate the comparative patho- 
logie findings. 


97. THE EFFECT OF ANEMIA AND POLYCYTHEMIA ON GLOMERULAR 
FILTRATION AND RENAL VASCULAR TONE 


JAMES F. ScuteEve, M.D., CoLUumBus, OHIO 


Anemia is associated with decreased, and polycythemia with increased, 
renal blood flow. It is not clear whether these changes result from predom- 
inant efferent or afferent glomerular arteriolar vasomotor activity. Forty-two 
patients without renal disease, whose hematocrits ranged from 17 to 80 per 
cent and whose blood viscosity varied from 2.5 to 14 times that of water were 
studied. Renal clearances of para-aminohippurate (P.A.H.) and mannitol were 
determined to obtain effective renal plasma flow (ERPI*) and glomerular filtra- 
tion rate (GIR), respectively. Effective renal blood flow (ERBI) was esti- 
mated in the usual manner after Wintrobe hematocrit was corrected for P.A.II. 
remaining in the cellular layer. (Hematocrit readings included the buffy coat. ) 
Blood viscosity was determined at 37° C. using an Ostwald pipette. Arterial 
blood pressure was obtained with a clinical sphygmomanometer. In all poly- 
eythemie patients arterial blood oxygen saturation determinations were made. 
In an attempt to separate influence of hematocrit from that of viscosity, ob- 
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servations were also made in seven patients in chronic myelogenous leukemia 
and twice in a patient whose total serum protein was 11.0 Gm. per cent. 

An inverse linear relation was found between hematocrit and the GFR/ 
ERBF (r = -0.95, 33 patients with hematocrits ranging from 17 to 73 per 
cent). Similar results were found in secondary polycythemia (r = -—0.88, in 
9 observations with hematocrits varying from 54 to 80 per cent). For a given 
hematocrit, however, the GFR/ERBF was consistently higher in the secondary 
group. 

In forty-four patients there was an expected linear relation between 
hematocrit and log of viscosity (r = 0.98). Leukemie and the elevated serum 
protein bloods showed inordinately high viscosity for their hematocrit. In 
these patients GFR/ERBF correlated better with hematocrit than with vis- 
cosity. 

These observations suggest that in anemia and polycythemia the predom- 
inant factor in controlling renal blood flow may be the vasomotor activity of 
the efferent glomerular arteriole. 


98. EFFECT OF PORPHYRINS ON X-RAY SENSITIVITY OF TUMORS 


SAMUEL ScHWARTZ, M.D., KAREL ABSOLON, M.D., AND HALvor VERMUND, M.D., 
MINNEAPOLIS, MINN. 


(INTRODUCED BY LESLIE ZIEvVE, M.D.) 


Because some porphyrins tend to localize in certain human and animal 
tumors, various theoretical considerations suggested the possibility that the 
localized porphyrin might potentiate the effect of x-ray administered to the 
tumors. Accordingly, x-ray therapy has been given in conjunction with vari- 
ous porphyrins injected (a) into animals bearing transplanted tumors, and 
(b) into patients with tumors which were considered unsuitable for x-ray be- 
eause of failure of previous x-ray therapy or because of the known poor re- 
sponsiveness to x-ray as well as the extensiveness of the tumor. 

In 27 patients approximately one-half of the tumors whose size could be 
measured by direct visualization or palpation showed at least 50 per cent re- 
gression during the first 2 to 3 weeks after starting therapy. In 4 of these 
patients, the tumors previously had failed to respond significantly to x-ray 
therapy alone. Twelve different types of tumor were represented in this 
group. The responsive tumors included metastatic fibrosarcoma in the neck, 
metastatic carcinoid in the abdomen, gelatinous-cell carcinoma of the rectum, 
rhabdomyosarcoma in the groin, metastatic abdominal adenocarcinoma origina- 
ting in the ovary, and squamous-cell carcinomas of the tongue, lip, larynx, 
vulva, and thigh with extensive regional metastases. 

Some side effects, limitations, and mechanisms which may be involved in 
the reactions will be discussed. 


99. THE ENHANCEMENT OF THE DEVELOPMENT OF AKR 
LYMPHOMA BY CELL-FREE FILTRATES OF BRAIN 


SteEvEN O. Scuowartz, M.D., Harotp M. ScHootmaAn, M.D. (By INviITATION), 
AND Pau B. Szanto, M.D. (By Invitation), Cuicago, ILL. 


Cell-free filtrates of leukemic AKR mouse brain were prepared by passage 
through Seitz filters whose integrity in each case was tested with a broth cul- 
ture of E. coli. Four- to 17-week-old mice of our substrain were inoculated 
intracerebrally and intraperitoneally. Regardless of the age at the time of 
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the injection all animals which survived were sacrificed at the age of 22 weeks 
in order to avoid the possibility of spontaneous leukemia making interpreta- 
tion of the results difficult. 

_ One hundred and four mice were inoculated intracerebrally and 68 intra- 
peritoneally with filtrates from ten different leukemic mice. Approximately 
30 per cent of the animals injected intracerebrally and 33 per cent of the ani- 
mals injected intraperitoneally developed leukemia in from two to fifteen 
weeks. These figures inelude all animals inoculated. If the animals which 
died during the eight-day postinoculation period as a result of trauma, hemor- 
rhage, or infection are eliminated, the figures for leukemia become 40 per cent 
and 45 per cent, respectively. None of the littermate controls developed leu- 
kemia before the age of 22 weeks. Ina control series of over 100 mice injected 
with filtrates identically prepared from nonleukemic homologous and heterol- 
ogous mouse brains, leukemia failed to develop in the experimental period. 

The enhancement of the development of lymphoma by a cell-free filtrate 
is interpretable in one of two ways. Either the host response is modified, or 
an agent capable of accelerating the development of leukemia is introduced. 
The former is an unlikely supposition considering the quantity of the filtrate 
used (0.075 ¢.c. of a less than 0.5 per cent concentration in the intracerebral 
injections). It is more plausible to assume that development of the disease is 
enhanced in the already fertile soil of the highly inbred leukemie strain. 


100. HEMODYNAMIC EFFECTS OF PENTOLINIUM 


RaupeH C. Scorr, M.D., SamueL Kapitan, M.D. (By INvirration), WILLIAM .J. 
Stites, M.D. (By Invitation), TE-CHuan CHovu, M.D. (By Invitation), 
RicHarp W. Bootu, M.D. (By INviration), AND Murray B. SHELDON, 
M.D. (By Invitation), CINCINNATI, OHIO 


The hemodynamic effects of pentolinium were studied in seven patients. 
Three patients had systemic hypertension, two had mitral stenosis (one had 
had mitral valvulotomy), one had chronie cor pulmonale, and one was normo- 
tensive. 

Cardiae catheterization was performed and the patient was tilted 20 de- 
grees from the horizontal with the feet down. Two resting ecardiae output 
determinations and pulmonary artery, pulmonary ‘‘eapillary,’’ and brachial 
artery pressure measurements were obtained. <A dose of from 4 to 8 mg. of 
pentolinium was given intramuscularly. After a time interval of about 50 
minutes the cardiae output and pressure measurements were repeated. Due 
to technical reasons the pressures after pentolinium were not obtained in one 
patient with hypertension and in the patient with cor pulmonale although 
their outputs were measured and showed no significant change. 

The patients with systemic hypertension exhibited a significant fall in 
brachial artery pressure, a decline in cardiac output in 2 instances and no 
change in the third, no change in peripheral resistance in one case and an 
increase in another, and no change in pulmonary artery and pulmonary eapil- 
lary pressures. : 

The patient with mitral stenosis and marked pulmonary hypertension 
showed a decline in brachial and pulmonary artery pressures, no change in 
sardiae output, and a decrease in peripheral and pulmonary vascular resist- 
anees. The patient who had had mitral valvulotomy presumably did not re- 
ceive a sufficiently large dose of pentolinium as there was no significant change 
in pressures. 
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The normotensive subject exhibited a fall in systemic pressure, a decrease 
in cardiac output and peripheral resistance, no significant change in pulmonary 
artery or ‘‘capillary’’ pressures, but a definite increase in pulmonary vascular 
resistance. 

This study indicates that pentolinium does not cause an increase in cardiae 
output. The observed fall in systemic pressure was due to a decline in cardiac 
output or peripheral resistance or both. The one instance of decrease of pul- 
monary hypertension was due to a decline in pulmonary vascular resistance. 
In three instances there was a decline in systemic pressure but no significant 
decrease in pulmonary artery pressure, further suggesting that there is in- 
dependent neural regulation of the pulmonary vascular bed. 


101. THE FIBRINOLYTIC ENZYME SYSTEM OF HUMAN PLASMA: 
STUDIES WITH INTRAVENOUS STREPTOKINASE IN MAN 


Sot SHerry, M.D., Str. Lours, Mo. 


In vitro studies suggest that human plasma contains 3 factors which po- 
tentially are concerned with fibrinolysis: (1) plasminogen or profibrinolysin, 
the naturally occurring precursor of the proteolytic enzyme of plasma, termed 
plasmin or fibrinolysin; (2) plasminogen activator which probably exists in 
plasma as an inactive activator-inhibitor complex; when the inhibitor is re- 
moved, the released activator kinetically converts plasminogen to plasmin; 
and (3) antiplasmin, which is capable of rapidly inactivating plasmin. Strep- 
tokinase (also referred to as SK) the most potent ‘‘activator’’ of the human 
fibrinolytic enzyme system, appears to.produce its effects by: (1) releasing 
plasminogen activator from its preeursor; (2) inhibiting the action of anti- 
plasmin; and (3) adsorbing on fibrin. This latter property allows strepto- 
kinase to mediate its effeets locally on the fibrin surface, thus enhancing the 
fibrinolytic as compared with the fibrinogenolytie activity of streptokinase- 
activated plasmin. The amount of fibrinolytic activity of human plasma, to 
which SK is added, can be shown at any specific time to be dependent upon 
(a) the rate of plasminogen activation and (b) the antiplasmin activity. Since 
both these latter phenomena are related to the SK concentration, the removal 
of SK by the addition of anti-SK rapidly abolishes the fibrinolytic activity of 
SK-treated plasma. 

Extensive biochemical studies have been made of the effects of strepto- 
kinase infused intravenously in man. During the infusion of SK, activation 
of plasminogen and suppression of antiplasmin activity oceurs, and is associ- 
ated with intense fibrinolytic activity. With the cessation of the SK infusion, 
the rate of plasminogen activation decreases and the antiplasmin activity 
rapidly returns to normal. These latter changes are associated with a rapid 
reduction in fibrinolytic activity. As suspected from in vitro observations, 
fibrinogenolytie activity proceeds at a much slower rate than fibrinolytic ac- 
tivity. The results obtained are consistent with the in vitro observations de- 
scribed previously. 

102. USE OF LARGE DOSES OF VITAMIN K iN LIVER DISEASE 

H. Surivrer, M.D. (By Invitation), AND F. STeIGMANN, M.D., Cutcago, IL. 

Vitamin K (5 to 10 mg. daily) has been disappointing in the treatment of 
a low prothrombin time in patients with liver disease. The effect of large 
doses of vitamin K in such patients is equivocal although some physicians re- 


port that they may actually further increase a prolonged prothrombin time. 
The benefit of huge doses of aqueous vitamin K and the even better results 
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of K, in patients with hypoprothrombinemia from anticoagulant therapy made 
us use similar large doses of K in patients with liver disease. Forty-two pa- 
tients having a prothrombin time of 50 per cent or less of normal were used. 
_ Of the 42 patients receiving 72 mg. of vitamin K (Hykinone), 21 had no 
change in the prothrombin time after 24 hours; in 17 the prothrombin time 
expressed as per cent of normal increased from 10 to 50 per cent; while in 4 
it decreased from 10 to 20 per cent from the initial level. Of the 42 patients 
treated with vitamin K, (Mephyton) 19 showed no response; 17 showed an in- 
crease in prothrombin time expressed as per cent of normal, from 10 to 60 per 
cent; while 6 showed a decrease of 10 to 30 per cent from the initial level. 

Thus, following Hykinone or Mephyton, approximately 40 per cent of the 
patients responded after 24 hours; in about 20 per cent this persisted during 
the following day. In about 20 per cent of the patients. improvement was 
noted 48 hours later. These preliminary observations indicate that large doses 
(72 mg. of Hykinone or 50 mg. of Mephyton) will improve the prothrombin 
time in approximately 40 per cent of such patients. In the other 60 per cent 
not responding to large doses of vitamin K, other factors (Labile factor [V] 
and the Stable factor [VII]) may be additionally responsible as suggested by 
studies which are presently in progress. 

Conclusion.—These preliminary observations suggest that patients with 
liver disease whose low prothrombin time does not respond within 24 or 48 
hours to large doses of either type of vitamin K, should receive fresh blood 
or plasma prophylactically against serious bleeding. 


1038. CHLORPROMAZINE: CHANGES IN HEPATIC HISTOLOGY IN 
THE ABSENCE OF JAUNDICE 


J. L. Sms, M.D., Etvrn M. Bremer, M.D. (By INVITATION), AND 
ERWIN S. Huston, M.D. (By Invitation), 
MADISON AND MILWAUKEE, WIs. 


Jaundice, characterized by features suggesting intrahepatic obstruction, 
occasionally follows chlorpromazine administration. In its absence, liver fune- 
tion tests are usually unaltered during such therapy. Liver biopsies were per- 
formed on eighteen patients prior to chlorpromazine treatment and again at 
its conclusion. Periods of therapy ranged from eight to thirty-three days, 
doses from 100 to 200 mg. daily. Four patients developed definite infiltration 
of the portal areas with a mixture of round cells, neutrophils, and eosinophils. 
Four others showed suggestive but inconclusive change of similar order. None 
showed bile plugging of the canaliculi. Ten showed no significant change in 
hepatic histology. No patient became jaundiced, and none developed any ab- 
normality of hepatic function tests. A control series of patients receiving 
roentgen therapy without chlorpromazine showed no alteration of either he- 
patie histology or liver function tests. 


104. ADULT AND FETAL HUMAN MYOGLOBIN: METHODS OF 
IDENTIFICATION. REPLACEMENT OF THE FETAL BY THE 
ADULT COMPOUND IN INFANCY 
Karu Srincer, M.D., Bastu ANGELOPpouLOS, M.D. (By INvITATION), AND 
BracHa Ramort, M.D. (By Inviration), Cur1caco, ILL. 


By means of the technique of Theorell and deDuve, purified myoglobin, 
free from admixture of hemoglobin, can be extracted from muscle tissue. The 
muscle pigment is obtained as acid met-Mb. Normal adult met-Mb (Mb A) 
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has an absorption spectrum at pH 6.0 which exhibits a ‘‘plateau’’ between the 
wave lengths 580 and 610 my. Electrophoretically, met-Mb A moves slower 
than met-Hb A in an acid as well as in an alkaline medium. Muscle pigment, 
prepared from patients with sickle-cell anemia, did not differ spectroscopi- 
cally or electrophoretically from normal adult Mb. Thus, no ‘‘sickle-cell Mb’’ 
was demonstrable with these two techniques. Muscle pigment obtained from 
premature and from newborn infants differs from that of adults. Speetro- 
scopically, acid met-Mb F does not exhibit the ‘‘plateau’’ characteristic for 
Mb A; this ‘‘plateau’’ is replaced by a distinct minimum at wave length 605 
my. However, alkaline met-Mb F (pH 8.6) exhibits a ‘‘plateau’’ between 
wave lengths 490 and 530 mp which is lacking in the spectral pattern of al- 
kaline met-Mb A. Electrophoretically, Mb A and Mb F move differently, the 
fetal compound moving faster than the adult pigment in acid as well as in 
alkaline medium. 


At birth, only Mb F is demonstrable. Replacement of Mb F by Mb A 
takes place gradually (27 specimens examined). In infants aged 2 to 5 months, 
both Mb A and Mb F may be present. After the age of 6 months, only Mb A 
was encountered. Thus, the period of disappearance of the fetal red-cell pig- 
ment from the circulation coincides approximately with the period of disap- 
pearance of the fetal type of pigment in muscle tissue. 


105. DEGLUTITION PRESSURES IN ESOPHAGEAL DISORDERS 
Hupsarp W. Situ, M.D. (By Invitation), E. Clinton TExTER, JR., M.D. 
(By InvitaTION), AND CLIFFoRD J. BARBoRKA, M.D., Cuicago, IL. 


Deglutition pressures were recorded from three points 5 em. apart in the 
supradiaphragmatic esophagus or gastric cardia in 15 normal subjects, 12 pa- 
tients with hiatus hernia, and 6 patients with cardiospasm. An adaptation of 
the open-tipped catheter technique of Quigley was used. The most distal level 
studied was located immediately above the diaphragm. This was in the gas- 
trie segment in patients with hiatus hernia. Duration and amplitude of the 
deglutition waves were measured following a satisfactory barium swallow, and 
the values in the three groups were compared. 

Both the duration and amplitude of the deglutition pressure waves in 
eardiospasm were found to differ significantly from the normal (p < 0.01). 
This was also true at the distal level in patients with hiatus hernia, in whom 
pressures were significantly below normal in the herniated segment. No sig- 
nificant difference in pressures at the distal level was found between patients 
with hiatus hernia and patients with cardiospasm. 

Pressure changes within the lumen of the gut, especially the esophagus, 
are well correlated with propulsive activity. These data indicate a defective 
propulsive motor mechanism in cardiospasm and in the supradiaphragmatie 
gastric segment in hiatus hernia. The relationship of this disorder to the 
venesis of symptoms and complications will be discussed. 


106. A HEPARIN-PRECIPITABLE FRACTION OF HUMAN PLASMA 
Ricuarp T. Smiru, M.D., MINNEAPOLIS, MINN. 


(INTRODUCED By Rospert A. Goop, M.D.) 


A qualitative change in circulating fibrinogen of rabbits, manifested by 
cold precipitation in the presence of heparin, occurs as a regular response to 
intravenous injection of gram-negative bacterial endotoxin. The studies to 
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be reported are concerned with the characterization and measurement of a 
similar fraction in human plasma. This fraction was demonstrated in human 
heparinized plasma as a floceculant, opaque precipitate appearing 20 to 30 min- 
utes after chilling to 4° C. The precipitate redissolved readily upon warming 
to 37° C. No precipitate was observed in heparinized serum or citrated plasma. 
The precipitation reaction appears to be dependent upon the presence of cal- 
cium ions, to vary inversely with ionic strength of the plasma. 

A semiquantitative method of estimating this fraction, based upon its in- 
solubility at 4° C. under standard conditions, has been employed in serial 
studies of patients with various diseases, and in measurements of a group of 
normal persons. The mean value for 368 normal adults was 0.134 + 0.002 Gm. 
per cent, the range from 0.04 to 0.26 Gm. per cent. Marked increase in 
amounts of this fraction with levels as high as 1.4 Gm. per cent, were encoun- 
tered in the plasma of patients with acute rheumatic fever, rheumatoid arth- 
ritis, bacterial endocarditis, and bacterial meningitis. Serial measurements 
showed that the initially high levels return rapidly to normal upon spontaneous 
inactivation of these diseases or during effective antibiotic or steroid therapy. 

Evidence that this fraction is closely related to fibrinogen is based upon 
its absence from serum, spontaneous clottability on prolonged standing at 
4° C., or on addition of thrombin, and migration parallel to fibrinogen on paper 
electrophoresis. In normal persons the heparin-precipitable fraction amounted 
to 30 to 70 per cent of the clottable fibrinogen value; however, in ill patients 
the fraction often equaled or exceeded fibrinogen. The precise relationship 
of this fraction to fibrinogen is still under study. The data available, however, 
suggest that the heparin-precipitable fraction represents a labile form of eir- 
culating fibrinogen which increases in amount as a reflection of the presence 
of inflammatory disease, the magnitude of change being roughly in proportion 
to the severity of the process. 


107. EFFECT OF ENVIRONMENTAL TEMPERATURE UPON 
CHOLESTEROL-INDUCED ATHEROSCLEROSIS IN THE RABBIT 


Wm. A. SopEMAN, M.D., anp JoHn T. Logue, M.D. (By INviITATION), 
CoLumBIA, Mo. 


Atherosclerosis was produced in rabbits by a standard feeding method 
(rabbit chow impregnated with cholesterol). Appropriate controls were fed 
the same diet without added cholesterol. The animals were divided into two 
groups, one maintained at an environmental temperature of 45° to 50° F., the 
other at 80° to 85° F. for two weeks preceding and throughout the feeding 
periods. Blood samples were obtained for cholesterol levels on the first. 
twenty-first, and forty-second days. On the same, sera protein patterns were 
studied by paper electrophoresis. Staining was done for protein and lipids. 
At the termination of the study the animals were sacrificed, the aortas dis- 
sected out, and freshly mounted on flat paraffin sheets, intimal surfaces up- 
ward. Photographs were taken to show the extent and location of plaque for- 
mation. 

Results showed remarkable reduction in plaque formation in the animals 
kept at the higher temperature levels in spite of higher total cholesterol and 
ester values in this group. There were also differences in lipoprotein patterns 
with a higher sharper peak in the beta range in the 80° to 85° animals. 

The findings indicate that heat stress in the rabbits, under the conditions 
studied, produced a profound effect upon the extent and distribution of aortic 
atherosclerotic plaque formation. Possible mechanisms in the metabolic fac- 
tors involved will be discussed. 
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108. THE EFFECT OF DICUMAROL ON THROMBOPLASTIN 
FORMATION 


CHARLES C. SPRAGUE, M.D., New Or.LEANS, La. 


The delay in conversion of prothrombin to thrombin as a result of Di- 
cumarol therapy is well recognized. It has been adequately demonstrated that 
this delay is due largely to a depression of so-called stable factor by the 
Dicumarol. It is less well recognized that Dicumarol has a profound effect on 
thromboplastin formation, and an attempt has been made to clarify the means 
by which Dicumarol suppresses intrinsic thromboplastin formation. Utilizing 
the thromboplastin generation test, it could be confirmed that the serum of pa- 
tients receiving Dicumarol therapy was responsible for the impaired thrombo- 
plastin generation. Substitution of the plasma or platelets from patients re- 
ceiving Dicumarol therapy gave normal results. This could be explained by 
any one of four possible mechanisms: (1) stable factor is necessary for the 
conversion of the precursors of thromboplastin to active thromboplastin, (2) 
Dicumarol depresses plasma thromboplastin component, (3) an inhibitor is 
present in the serum fraction, or (4) some previously unrecognized factor is 
depressed by Dicumarol therapy. 

With one notable exception, the results support the concept previously 
suggested that stable factor is necessary for thromboplastin formation. Con- 
trary to expected results, on storage of the Dicumarol serum there was initially 
an increase in its activity in the system; but within a few days it became much 
less active. There did not seem to be any difference whether the serum was 
stored at room temperature, 6° C., or in the frozen state. The initial increased 
activity on storage might be expected if stable factor were responsible; how- 
ever, if such were the ease, it would be anticipated that this stored serum 
would retain the increased activity over a much longer period. There was 
no evidence for an inhibitor or depression of plasma thromboplastin com- 
ponent. 


109. INTERIM REPORT ON THE EFFECTS OF LONG-TERM ESTROGEN 
THERAPY IN MEN UNDER FIFTY YEARS OF AGE WITH A PREVIOUS 
SINGLE MYOCARDIAL INFARCTION 
J. StaMuer, M.D., R. Pick, M.D. (By Invitation), L. N. Katz, M.D., B. Karian, 
M.D. (By Inviration), E. Kaptan, M.D. (By Invitation), L. A. BAKEr, M.D., 
W. R. O’Connor, M.D. (By Invrration), LENA A. Lewis, M.D. (By INviItation), 
I. If. Pace, M.D., D. Berkson, M.D. (By Invitation), B. W. CArNow, M.D. (By 
INVITATION), S. CoGaAn, M.D. (By Invitation), J. FRANKEL, M.D. (By 
Invitation), H. Goup, M.D. (By Invitation), 8S. K1mMELBLot, M.D. (By 
Invitation), A. LicotMAN, M.D. (By Invitation), C. Pitz, M.D. (By 
INVITATION), H. ZIMMERMAN, M.D., AND Miss D. FRIEDMAN (By 
INVITATION), CHICAGO, ILL., AND CLEVELAND, OHIO 


lor three years a long-term study has been in progress on the possible 
efficacy of estrogens in the treatment of human coronary atherosclerosis. Dur- 
ing this time, 160 patients with clinical coronary disease have been under ob- 
servation. Of these, 72 meet the criteria of the definitive study, i.e., are males 
under 50 years of age with only a single proved myocardial infaretion, which 
occurred less than one year prior to initial observation, and which is unassoci- 
ated with gross hypertension, renal disease, diabetes mellitus, and/or other 
heart disease. These patients were divided into two groups on a ‘‘double- 
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blind’’ basis: estrogen-treated and placebo. Analysis of these two groups as 
of Aug. 31, 1955, revealed them to be practically identical with respect to 
mean age at infarction, mean height and initial weight, mean duration after 
infaret when study was begun, mean pretreatment plasma cholesterol-phospho- 
lipid-lipoprotein levels. During the last 15 months, estrogen dosage has been 
10 mg. per day orally of mixed conjugated equine estrogens (Premarin). This 
induced gynecomastia, decreased libido and poteney, varying in degree, side 
effects which only rarely resulted in discontinuation of therapy. No significant 
toxic effects were noted from long-term medication with estrogens. <As of 
Aug. 31, 1955, mean duration of observation was 19 and 22 months (placebo 
and treated groups, respectively) ; 25 and 26 patients, respectively, have been 
on medication for one year or longer; 13 and 8 patients, respectively, for two 
years or longer. Within 1 to 2 months, estrogens at the 10 mg. dosage level 
induced significant increases in serum phospholipid and a-lipoprotein levels, 
with unchanged or decreased cholesterol concentrations, resulting in decreased 
cholesterol 
phospholipid 
months of treatment. As of Aug. 31, 1955, 4 deaths had occurred in the pla- 
cebo group, and one in the estrogen-treated group, results which do not yet 
permit definitive conclusions as to therapeutic efficacy, but warrant econtinu- 
ation and expansion of the study. 





ratios, alterations which tended to persist during subsequent 


110. THE NEPHROTOXIC PROPERTIES OF RABBIT ANTISERUM 

PREPARED BY IMMUNIZING RABBITS WITH PURIFIED HUMAN 

GLOMERULAR BASEMENT MEMBRANE OR DOG GLOMERULAR 
BASEMENT MEMBRANE 


RayMonp W. Stesiay, M.D., AND Mark H. Lepper, M.D., Cuicaco, IL. 


Nephrotoxic sera was prepared by immunizing rabbits with dog glomerular 
basement membrane after the method of Krakower and Greenspon. 

In a similar manner purified human glomerular basement membrane was 
prepared from isolated human glomeruli and used to immunize rabbits. The 
antihuman membrane serum was injected into dogs intereardially in the 
amount of 1.5 ¢.e. per pound. 

The dogs were kept in metabolism cages and daily samples of urine were 
obtained pre- and postinjection and analyzed for protein and a microscopic 
examination made for cells and easts. Only dogs whose urine was essentially 
protein-free were injected. Blood for chemical determination of nonprotein 
nitrogen, albumin, globulin, and cholesterol were obtained prior to injection. 
A unilateral nephrectomy was performed on all the dogs, usually one or two 
days after injection, and the kidney obtained for histologic studies. About 
seven to nine days after injection the nephrectomized dogs were sacrificed and 
again the bladder urine collected for analysis, blood for chemistry and serol- 
ogy, and some of the organs, including the kidney, for histologic study. 

In vitro studies on the complement-fixing properties of purified dog and 
human glomerular basement membrane against their antisera have been ear- 
ried out. ; 

It is concluded that (1) normal rabbit serum injected into dogs does not 
eause nephritis; (2) antidog basement membrane sera injected into dogs pro- 
duced nephritis; (5) antihuman basement membrane sera injected into dogs 
produces a nephritis which is similar, if not identical, to the antidog basement 
membrane-induced nephritis using clinical, chemical, and pathologic criteria. 

It is conceivable that nephrotoxie properties of serum prepared from hu- 
man basement membrane (of the purity obtained) results from a ecross-reac- 
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tion in vivo due to the presence of an immunologically similar, or identical, 
common antigen in dog and human basement membrane. This last concept 
is supported by evidence of cross-reaction in vitro using a complement-fixation 
test. 


111. OBSERVATIONS ON THE EARLY STAGES OF SENSITIZATION 
TO FOREIGN PROTEINS 
CHANDLER A. STETSON, M.D., New York, N. Y. 


Although it is commonly stated that injections of soluble heterologous 
protein antigens in normal animals are followed by the development of ‘‘im- 
mediate’’ or Arthus-type hypersensitivity, there have been several reports 
suggesting that during the early stages of such sensitization there may occur 
reactions characteristic of delayed, or tuberculin-type, hypersensitivity. It 
has been found that following a single intradermal injection of erystalline 
ovalbumin in normal rabbits, a delayed form of cutaneous hypersensitivity ap- 
pears abruptly within a few days, prior to the appearance of precipitating anti- 
body in the circulation. The corneal and dermal reactions to test doses of the 
antigen have been studied and appear to differ from both the classical tuber- 
eulin and Arthus reactions, but in general resemble the former more closely. 
The magnitude and route of administration of the sensitizing dose of antigen 
have been found to be critical. 


112. SECONDARY ALDOSTERONISM 


I. THe METABOLIC AND ADRENOCORTICAL RESPONSES OF NORMAL MEN TO 
HicgH ENVIRONMENTAL TEMPERATURES 


Davin H. P. SrrREETEN, M.D. (By INviration), JEROME W. Conn, M.D., 
LAWRENCE H. Louis, Sc.D. (By INviTaTION), STEFAN S. Fasans, M.D., 
Ho.LBROoKE 8. SELTZER, M.D. (By [Nviration), RoBert D. JOHNSON, 
M.D. (By Invitation), Ropert D. GirrLer, M.D. (By Invitation), 
AND ARTHUR H. Duss, M.D. (By Invitation), 

ANN Arbor, MIcH. 


Previous reports (Conn and associates, 1946 to 1949) have indicated that 
acclimatization to heat involves increased adrenocortical secretion of a ‘‘des- 
oxycorticosterone-like’’ steroid without concomitant increases of other adreno- 
cortical steroids. The present experiments indicate that: (1) exposure to heat 
results in secretion of large quantities of aldosterone; (2) the increased aldo- 
sterone secretion is stimulated independently of other adrenocorticoids and, 
therefore, is not controlled by endogenous ACTH; (3) the metabolic adjust- 
ments which occur are due to increased quantities of aldosterone; (4) the 
mechanism can be ‘‘turned off’’ by administration of sodium but not of po- 
tassium. 


Balance studies were performed on four normal adult men exposed to the 
following conditions: (1) control diet of average composition in temperate 
climate (7 to 18 days) ; (2) reduction of dietary sodium to 35 meq. per day in 
temperate climate (7 days); (3) same diet as (2) but exposure to heat (14 to 
23 days) ; (4) same as (1) (7 days). 

Adrenocortical Response.—1. Aldosterone increased slightly under condi- 
tion (2) but greatly under condition (3), frequently to 65 ng per day (normal 
below 3 pg). 2. 17-hydroxycorticoids and 17-ketosteroids remained un- 
changed under condition (2). Both rose slightly during the first two days of 
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condition (3). 17-hydroxyeorticoids then returned to base line and 17-keto- 
steroids dropped significantly below base line. 3. Infusion of saline solution 
decreased aldosterone abruptly but did not affect the other urinary steroids. 

Metabolic Response——1. During exposure to heat, sodium and chloride 
virtually disappeared from urine. Na/K ratio in sweat fell sharply. This 
‘atio in saliva was not consistently depressed. 2. Two subjects established 
sodium equilibrium within two days by promptly reducing sweat sodium con- 
centration (a function of aldosterone). Total adjustment could not be at- 
tained by the other subjects because they were unable to reduce sufficiently 
the loss of sodium in sweat. This appeared to be end-organ (sweat gland) 
failure, since aldosterone production was comparable in all subjects. 

The kidney could not reduce potassium excretion sufficiently to offset the 
losses in sweat, with consequent negative K balance. 

It is believed that these data will be helpful in clarifying the mechanism 
of control of aldosterone secretion. 


113. ADDISON’S DISEASE DUE TO HISTOPLASMOSIS OF THE 
ADRENAL GLANDS 


W. D. Sutuirr, M.D., ANp Pau. T. DRENNING, M.D. (By INvitaTIon), 
MEMPHIS, TENN. 


Histoplasmosis involves the adrenal glands relatively frequently but its 
role in the development of Addison’s disease, in the absence of terminal mani- 
festations of disseminated histoplasmosis, has not been clarified. Only one case 
of histoplasmosis with symptoms and signs of Addison’s disease relieved by 
hormone therapy has been reported. The following case of arrested dissem- 
inated histoplasmosis with adrenocortical insufficiency was confirmed at 
necropsy and further establishes the causative relationship of histoplasmosis 
to Addison’s disease. 

The patient was a 50-year-old white man with ulcers at the base of the 
tongue and on the lips and a bone-marrow reaction from which Histoplasma 
capsulatum was cultured. Hepatomegaly with granulomatous infiltrations at 
biopsy was also present. An acute crisis of adrenocortical insufficiency oc- 
curred and was relieved by hormone therapy. Ethyl vanillate therapy was 
then administred for histoplasmosis with subsequent disappearance of mouth 
lesions and hepatomegaly and all other signs of active infection. Kepler- 
Power water test and eosinophil response following ACTH and Adrenalin ad- 
ministrations were characteristic of adrenocortical insufficiency. Regulation 
was earried out with DOCA and lipoadrenal extract for two years, and with 
cortisone for two years. Death occurred outside the hospital. Enlarged and 
necrotic adrenal glands containing many yeast cells characteristic of Histo- 
plasma capsulatum were found at necropsy. The lesions were consistent with 
arrested histoplasmosis. 

This case establishes the occurrence of Addison’s disease due to histoplas- 
mosis of the adrenals. The relative frequency of histoplasmosis, coecidioido- 
mycosis, and tuberculosis as causes of Addison’s disease with granulomatous 
infection of the adrenals, has not been determined. The possibility is discussed 
that either: (1) Addison’s disease due to Histoplasma capsulatum may be 
found wherever histoplasmosis is common with a relative frequency correspond- 
ing to the exposure of the population to the disease; or, (2) that Addison’s dis- 
ease occurs infrequently as a result of histoplasmosis of the adrenals because 
most such patients die early in the course of the disseminated infection. A 
possible corollary of the latter is that ethyl vanillate therapy may have pro- 
longed life in the two eases so far reported sufficiently to allow for the develop- 
ment of Addison’s disease. 
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114. A COMPARISON OF THE HEMOLYTIC AND BLOCKING 
ACTIVITIES OF ANTISHEEP RED CELL SERUMS 


Davip W. TALMAGE, M.D., Guoria FReverR, B.S. (By Invrratrion), AND 
WiuuiAM HH. TavtArerro, Pu.D. (By Inviration), Cutcaco, IL. 


Studies with I**! trace labeled rabbit antibodies to sheep red cells have 
resulted in the development of a technique for measuring the ability of anti- 
serums to block the uptake by red cells of the labeled antibody. Various anti- 
sheep red cell serums have been analyzed for blocking activity using a 50 per 
cent blocking unit and labeled antibodies specific for two different antigenic 
fractions of the red cell, the heat labile (heterophil) and the heat stabile 
(isophil). These results have been compared with the hemolytic activity as 
measured spectrophotometrically in 50 per cent hemolytic units. In general 
the antiheterophil antibody has contained higher ratios of hemolytic to block- 
ing activity than the anti-isophil antibody. This increased hemolytic activity 
of the antiheterophil antibody was found to reside in a fraction with a molecu- 
lar weight higher than the bulk of the blocking antibody. This conclusion 
is based on the results obtained from ten antiheterophil serums which were 
subjected to ultracentrifugal fractionation at an average field of 105,000 x g. 
for 200 minutes. In every case the ratio of hemolytic to blocking activity 
increased progressively from the top through the middle to the bottom frae- 
tion. Evidence obtained from absorption curves, although not conclusive, 
indicate that the hemolytic and blocking antiheterophil antibodies may 
have identical specificity although they have different molecular size. If iden- 
tity of specificity can be established, it would indicate that in this one system, 
at least, the increased biologie activity of an antibody (in this case, hemolysin) 
is dependent upon an altered physical property of the antibody (in this ease, 
molecular size or shape). Such a concept would have important implications 
to the mechanism of allergic reactions. 

Continued thrice weekly injections of rabbits with sheep red cells resulted 
in the development of serums with progressively lower ratios of hemolysin 
titer to heterophil blocking titer. This finding has theoretical implications to 
the clinically accepted practice of treating patients suffering from hay fever 
with repeated injections of pollen allergen. 


TABLE I. RATIOS OF HEMOLYSIN TO BLOCKING UNITS IN ULTRACENTRIFUGAL FRACTIONS OF 
ANTIHETEROPHIL SERUMS AND IN ORIGINAL WHOLE SERUM 








SERUM FRACTION | 7 | 8 | 9 | 10 | 11 12 
Whole 405 158 1 684 131 66 
Top 107 50 23.5 -*. 42 17 
Middle 338 103 100 1130 106 53 
Bottom 947 291 264 1714 32] 168 


*Blocking titer below level of accurate measurement. 








TABLE II. RATIOS OF HEMOLYSIN TO HETEROPHIL BLOCKING UNITS AFTER THRICE-WEEKLY 
INJECTIONS OF 10 PER CENT SHEEP RED CELLS INTO RABBITS 








WEEKS OF ANIMAL NO, 
IMMUNIZATION | = alee a a a PO: MEAN AND S.D. 
679 470 619 519 611 + 185 
396 =536 381 411 97 
196 223 176 256 + 106 
35 160 64 103 + 169 
26 132 27 70 93 
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115. DETERMINATION OF CARBON"™-LABELED ACETATE 
UTILIZATION BY TUBERCLE BACILLI 


Berty Jo Tricou, M.D. (By Invitation), Dierer Kocu-WEseEr, M.D., Rosert H. 
Espert, M.D., aNp Ropert Barser, B.A. (By Invitation), Cuicaao, ILL. 


The C™ acetate utilization of both virulent and avirulent tubercle bacilli 
was studied by adding C** methyl-labeled acetate to the microorganisms in 
Conway dishes and determining the C’* uptake and conversion to C10. by the 
baeilli. The results obtained were correlated with other signs of metabolic 
activity including growth as measured in nephelometric¢ units, triphenyl tetra- 
zolium chloride (TTC) reduction, and staining characteristics. 

The acetate utilization was found to be greatest during the logarithmic 
phase of growth, diminishing through the arithmetic phase. The amount of 
utilization was inversely proportional to the density of the culture. In econ- 
trast with these findings, TTC reduction was diminished neither by measuring 
bacterial density, nor in the ‘‘exhaustion’’ phase after cessation of growth. 
Since TTC can be reduced anaerobically as well as aerobically, it was con- 
cluded that acetate utilization is dependent upon oxygen available to the bae- 
terial cell. During the lag-phase before growth commenced, the acetate 
utilization was increased with increasing density of the culture, but there was 
no TTC reduction. This seems to lend weight to the theory that some essen- 
tial metabolite must be synthesized before growth can occur. 


To demonstrate that C' acetate uptake and conversion really measured 
some metabolic activity of the bacilli, these were submitted to varying tem- 
peratures before and during the utilization period. After exposure to 4° C. 
the bacilli took up and converted only very small amounts of acetate, if al- 
lowed to remain at that low temperature. Under these conditions they did 
not reduce TTC. If they were exposed to 4° C. for 3 days and then ineubated 
at 37° C. with C' acetate, they exhibited significant acetate uptake and con- 
version to CO., even though they still did not reduce TTC. Bacilli which were 
exposed to temperatures higher than 55° C. for 30 minutes prior to the utiliza- 
tion period showed very little or no acetate utilization or TTC reduction. 

Streptomycin added to a culture inhibits growth and acetate utilization 
immediately. When isoniazid (INH) is added to tubercle bacilli, growth con- 
tinues for approximately one more generation and then ceases, and the bacilli 
eventually become nonacid-fast. In the first 24 hours after addition of INH, 
more CO, is produced and less C™* incorporated into the cell than in untreated 
bacilli. This seems to indicate decreased synthesis of cell substance with 
isoniazid. 


116. MUSCLE COMPOSITION IN HUMAN MUSCULAR DYSTROPHY 
Pau. J. Vianos, JR., M.D., AND MADELYN LEFKOWITZ, B.S., CLEVELAND, OHIO 
(INTRODUCED By WILLIAM B. Seymour, M.D.) 


The cause of muscular dystrophy is unknown. One concept holds the 
disease is an intrinsic defect in muscle energy metabolism, through genetic er- 
ror. Denny-Brown, alternately, feels that the defect lies in faulty myofibril 
regeneration. We wish to report biochemical studies performed on biopsied 
rectus muscle in ten dystrophies compared with normal controls. Patients 
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were selected with mild or moderate disease hoping that any specific defect 
would be better appreciated in early rather than in searred tissue of advanced 
dystrophy. Noncollagenous nitrogen was used as a parenchymal muscle ref- 
erence base to correct for nonfunctional replacement. The fibrous replace- 
ment of dystrophic muscle is reflected in the striking increase in collagen nitro- 
gen of approximately 400 per cent. This increase was roughly proportional 
to the severity of the disease. Fatty infiltration, a characteristic of all muscle de- 
generation, is particularly noticeable in early muscular dystrophy, as shown 
by a fat increase of about 300 per cent. 

The principal protein in muscle is myosin. If myofibril degeneration 
takes precedence, the myosin might be decreased proportionately more than 
musele enzymes. <A uniform decrease averaging 25 per cent was found. The 
previous study on enzymes in dystrophy showed a decrease in some of the 
glycogenolytic enzymes (Dreyfus and associates, J. Clin. Invest. 33: 794, 1954). 
Therefore, in our study over-all glycolysis was compared with activity of en- 
zymes not involved in the Meyerhof-Emden cycle. Creatine kinase, which 
phosphorylates creatine, was studied since deficient formation of creatine phos- 
phate might -be consistent not only with creatinuria but with decreased energy 
stores. Creatine kinase activity was definitely decreased but to no greater 
extent than myosin content or the energy degrading enzyme ATP-ase, both 
being reduced to about 75 per cent of normal. Succinie dehydrogenase ac- 
tivity showed essentially no reduction. The most marked reduction was seen 


in over-all glycolysis where lactic acid production was only one-half normal. 
This relatively greater decrease in glycolysis may be more apparent than real 
but suggests further study to determine the rate limiting step or steps in these 
linked glycolytic reactions. These methods also allow quantitative character- 
ization, in a small biopsy, of the chief parenchymal protein myosin, and de- 


lineation of the degree of replacement fibrosis and lipomatosis. 


117. THE COMPARATIVE SENSITIVITIES OF GRAM-NEGATIVE 
BACILLI TO THE ANTIBIOTICS 
BurtoN ARMIN WaAISBREN, M.D., MILWAUKEE, WIs. 


Therapy of infections due to gram-negative bacilli, other than the Sal- 
meonella, remains a serious problem. The vast majority of these infections are 
caused by five groups of organisms: Escherichia coli, Aerobactor aerogenes, 
Proteus, Pseudomonas aeruginosa, and Pseudomonas species. The data to be 
presented resulted from a study of the comparative sensitivities to antibiotics 
of over 200 pathogenic strains of these bacilli. All tests were made by the 
tube dilution method and each strain was isolated from an acute infection. 
The data will be introduced by three short case reports in which correlations 
between the results of the tube dilution test and clinical results were clearly 
demonstrated. The order of activity of each of the antibiotics against each of 
the five species of bacteria then will be presented. Optimal combinations of 
drugs for the treatment of infections due to Proteus and Pseudomonas aeru- 
ginosa will be shown. The data also will be presented in such a way as to dem- 
onstrate how these results may be of aid in selecting chemotherapy for ful- 
minating infections on a statistical basis in cases in which the clinician can- 
not wait for the results of laboratory studies. Finally, the instances in which 
there have been significant changes in the resistance of certain of the gram- 
negative bacilli to the various antibiotics, and the mechanisms by which these 
changes came about will be discussed. 
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118. INVESTIGATIONS ON THE ROLE OF THE CENTRAL NERVOUS 
SYSTEM IN SHOCK PRODUCED BY ENDOTOXIN FROM 
GRAM-NEGATIVE MICROORGANISMS 


Max H. Wem, M.D. (By Inviration), Luoyp D. MacLean, M.D. (By Invrra- 
TION), Maurice B. VisscHER, M.D. (By InvitaTtIon), AND 
WESLEY W. Spink, M.D., MINNEAPOLIS, MINN. 


A clinical problem of increasing magnitude, induced partly by antibiotic 
therapy, is the occurrence of shock in patients caused by the liberation of endo- 
toxin from gram-negative bacteria. The abnormal physiologie activity pro- 
duced by endotoxins from various species of gram-negative microorganisms 
is strikingly similar. Purified endotoxin from Brucella melitensis or Esch- 
ertichia coli injected intravenously into dogs caused the animals to become 
hyperpneic, walk about dragging their hindlegs, and manifest a precipitous drop 
in systemic blood pressure. The portal venous pressure increased up to four 
times within the first five minutes. Within five minutes, massive evacuation 
of the bowels and vomiting occurred, followed by profuse bloody vomitus, and 
tenesmus with bloody diarrhea. Coma ensued in three hours, and death within 
four to eighteen hours. On autopsy, prominent features were congestion of the 
liver, submucosal bleeding of the duodenum and jejunum, and edema of the 
gall bladder. <A fall in blood pressure, a rise in portal pressure, and compa- 
rable pathologie changes were obtained in dogs anesthetized with Nembutal. 

Shock was not prevented in dogs chordotomized at the sixth cervical ver- 
tebral level, with and without vagotomy. A prompt fall in blood pressure 
from endotoxin also occurred in the decapitated dog preparation. 

Anesthetized eats displayed a similar although more variable response to 
endotoxin than dogs. When the entire spinal cord in cats was destroyed by 
pithing, endotoxin still caused shock. Using the cross-cireulation method 
of Penner and Klein in dogs, which has been presumed to separate the cephalic 
and the body circulations, shock and the classical pathologie changes were still 
observed following the injection of endotoxin into the body. 

These experiments do not eliminate the role of the central nervous system 
in the progression of shock caused by endotoxin. However, the investigations 
do not support the thesis that shock results primarily from the effeet of endo- 
toxin on the brain. The locus of endotoxin activity is under further study. 
Preliminary data on animals indicate that endotoxin has a diffuse effect on 
vasculature, and a significant direct action on the liver, which modifies the pat- 
tern of shock. 


119. PRELIMINARY STUDIES OF THE EFFECT OF SELENIUM 
CYSTINE ON LEUKEMIA 


AusTIN S. WEISBERGER, M.D., AND LEIrF G. SUHRLAND, M.D. (By INviraATION), 
CLEVELAND, OHIO 


Previous studies indicate that a decreased availability of l-cystine may 
have important effects on leukocytes. Leukemic leukocytes exhibit a more 
rapid turnover of l-cystine than normal leukocytes and may therefore be more 
susceptible to depletion of this amino acid than normal leukocytes. Selenium 
cystine, which is identical with cystine except that selenium replaces sulfur 
within the molecule, is effective in low concentrations in decreasing the influx 
of l-eystine into leukemic leukocytes in vitro. The effects of this compound 
on five patients with leukemia were therefore studied. 
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A rapid decrease in the total leukocyte count and spleen size occurred 
in two patients with chronic myeloid leukemia and in two patients with acute 
leukemia. Selenium cystine had no effect on one patient with chronic mono- 
eytic leukemia. The most striking effects were observed in acute leukemia. 
In one patient the leukocyte count decreased 200,000 cells per cubic millimeter 
within one week and as much as 75,000 cells per cubie millimeter within 24 
hours. In chronic myeloid leukemia the immature granulocytes disappeared 
more rapidly than mature granulocytes. Responses were obtained in patients 
who were refractory to other therapeutic agents. Thus one patient with acute 
leukemia who had become refractory to cortisone, aminopterin, and 6-mer- 
‘aptopurine responded to selenium eystine. This patient subsequently ap- 
peared to reacquire sensitivity to 6-mereaptopurine. 

Toxic manifestations attributable to selenium cystine included nausea, 
vomiting, anorexia, alopecia, and loss of fingernails, all of which were re- 
versible when the drug was discontinued. No hepatie or renal damage was 
encountered. 

The mechanism of action of selenium cystine on leukocytes is not known. 
Preliminary experiments indicate that cystine accelerates certain enzymatie re- 
actions of leukocytes and that selenium cystine interferes with this accelerat- 
ing effect. These results are further evidence of the importance of cystine in 
the metabolism of leukocytes. 


120. TEN-YEAR PROGNOSIS OF ACUTE MYOCARDIAL INFARCTION 
Morris M. Weiss, M.D., Louisviuue, Ky. 


A ten-year follow-up study was made of 211 individuals who lived more 
than two months after their first myocardial infarction. The majority of those 
who died did so within the first five years. More young people live more than 
ten years after an infarction than do those in the older age groups. The pa- 
tient who has made a good functional recovery lives longer than those who are 
disabled by congestive heart failure, angina pectoris, or a cerebrovascular 
accident. Three-fourths of the patients made a complete or partial economic 
recovery. The major cause of death, 88 per cent, was cardiovascular disease. 


121. OBSERVATIONS ON WATER AND ELECTROLYTE BALANCE IN 
THE COURSE OF ACCELERATED HYPERTENSION 
TREATED WITH ANSOLYSEN 


JACQUES WELLS, M.D. (By Invitation), JAMES W. AGNa, M.D. (By INviration), 
AND Harvey C. KNOWLES, JR., M.D., CINCINNATI, OHIO 


There is experimental and clinical evidence suggesting that water and 
electrolyte metabolism may be altered in the course of arterial hypertension. 
For this reason, observations have been made on the balances of water, Na, 
K, Cl, and N in 8 patients with accelerated hypertension receiving Ansolysen 
therapy. 

Studies were made during a control period, and during a period of blood 
pressure reduction by Ansolysen. In 2 patients muscle obtained by biopsy was 
analyzed for water and mineral content. 
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The first patient was a 36-year-old woman with Grade IV retinopathy, 
relatively normal renal function, and no evidence of cardiac failure. Water, 
Na, Cl, and N balances were unchanged during the control and drug periods. 
However, there was a significant negative K balance throughout both periods. 
The second patient was a 51-year-old man with Grade IV retinopathy, mod- 
erately impaired renal function, but no cardiac failure. There was a slight 
loss of sodium during the control period, with a gain during therapy. Changes 
in water, K, and N balance were insignificant. Muscle biopsies showed some 
decrease in extracellular space and K content at lower range of normal. The 
third patient was a 42-year-old woman with Grade III retinopathy, marked im- 
paired renal function, and absence of cardiac failure. During the control 
period, there was a loss of Na and K, with no alteration in H.O balance. Dur- 
ing the drug period no significant changes occurred. A muscle biopsy showed 
a marked decrease in cellular K content. 

These data are suggestive of a K-losing state during the course of malignant 
hypertension. The presence of renal impairment renders difficult the interpre- 
tation of water and sodium balance. No specific water and electrolyte shifts 
were associated with the depressor effects of Ansolysen. 


122. THE ROLE OF PROGESTERONE IN THE BIOGENESIS OF 
STEROID HORMONES IN MAN 


HAROLD WERBIN, PH.D. (By Invitation), GrorcE V. LERoy, M.D., anp 
DELBERT M. BERGENSTAL, M.D., Cuicaco, IL. 


Fourteen microcuries of 4-C'*-progesterone were given intramuscularly 
to a female patient with Cushing’s syndrome due to a metastatic carcinoma 
of adrenal origin. Urine was collected for the following four days and sub- 
jected to hydrolysis and extraction procedures to recover steroid hormone 
metabolites. Twenty-six per cent of the radioactivity administered was re- 
covered in the pooled ketonic, nonketonic, and phenolic fractions. During 
the 4-day period of urine collection the patient excreted approximately 130 
mg. of 17-ketosteroids and 130 mg. of corticoids. Expired air was collected 
during the first 9 hours and no radioactivity was detected in the carbon di- 
oxide. 

Crystalline pregnanediol was isolated from the nonketonie fraction with 
a specific activity (SA) of 142.3 we per mM which was 15 per cent of the SA 
of progesterone administered. Radiochemically pure crystals of tetrahydro- 
hydrocortisone (THE), tetrahydrocortisone (THE), etiocholanolone, and cor- 
tisol were obtained from the ketonic fraction, and each steroid contained the 
earbon-14 label. The SA values found were 0.149, 0.149, 0.131, and 0.128 pe 
per mM, respectively. These values represent approximately 0.014 per cent 
of the SA of the administered C**-progesterone, and about 0.1 per cent of the 
SA of the pregnanediol isolated. In addition to these normal steroid metabo- 
lites, several unidentified steroids containing radioactivity were detected in 
the ketonie fraction. Since crystalline samples were not obtained, the identity 
and purity of these steroids are not known. . 

The results provide further evidence that human adrenal tissue can carry 
out hydroxylation at C,,, C,;, and C., of the tetracyclic ring. It is evident 
that the adrenal can utilize progesterone, as well as cholesterol, as a pre- 
eursor for cortisol, THF, THE, and etiocholanolone. The relative impor- 
tanee of progesterone as a precursor of adrenal cortical hormones cannot be 
determined from this study. 
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123. SOME CLINICAL AND PATHOLOGIC OBSERVATIONS ON THE 
INTRACRANIAL COMPLICATIONS OF STAPHYLOCOCCAL 
SEPTICEMIA 


RopMAN WItson, M.D. (By Invitation), AND Morton HampBurcer, M.D., 
CINCINNATI, OHIO 


It has long been recognized that the brain and meningeal complications 
of systemic staphylococeal infections are common and lethal. Among 55 cases 
of staphylococeal septicemia seen at the Cincinnati General Hospital since 
1940, 21 (38 per cent) were demonstrated by lumbar puncture or autopsy to 
have meningitis or cerebritis. The incidence among cases with endocarditis 
was 54 per cent, or five times as great as when the heart valves were not in- 
fected (10 per cent). 

Patients with this complication usually exhibited stupor or coma, stiff 
neck, and variable other neurological findings such as muscle-twitching and 
hemiplegia. Convulsive seizures, either generalized or focal, were uncommon. 

In the spinal fluid pleocytosis was variable, from a few to 1,000 white 
blood cells per cubie millimeter. Red blood cell leakage into the subarachnoid 
space was also common, but counts above 10,000 cells per cubic millimeter were 
not encountered. Cerebrospinal fluid protein was often moderately elevated, 
but the level of sugar was not depressed even in the four cases in which smear 
or culture of the fluid was positive for Staphylococcus aureus. 

Pathologically the commonest findings were leptomeningitis, usually 
mild, and miliary septic infarction of the brain with the formation of miliary 
abseesses adjacent to occluded vessels. Abseesses larger than 1 em. in di- 
ameter were not encountered. 

Although eases of staphylococcal septicemia with cerebral involvement 
exhibited an over-all mortality of 81 per cent, it was often surprisingly easy 
to abolish the manifestations of meningitis and cerebritis with vigorous sys- 
temie antibiotic chemotherapy using penicillin alone or combinations of var- 
ious drugs. A total of eight patients were successfully managed in this man- 
ner. Four of the eight, however, died later of other effects of the septicemia. 
Penicillin and bacitracin were occasionally employed intrathecally, but 
eradication of intracerebral infection was achieved in other instances without 
injection of drug into the subarachnoid space. 

Meningitis and cerebritis occurring in the course of staphylococcal 
septicemia with or without endocarditis should not, therefore, be considered 
a uniformly dire complication of this disorder, for it can occasionally be 
eradicated by energetic drug therapy. 


124. THE EFFECT OF CALCIUM ON THE FIBRINOLYTIC ACTIVITY 
OF HUMAN PLASMA 


SLoAN J. Witson, M.D., HELEN E. Hearn, A.B. (By Invitation), AND 
Wiuuiam FE. Larsen, M.D. (By Invitation), KANsAs City, KAN. 


The fibrinolytic activity of plasma was observed without an anticoagu- 
lant (native plasma) and when the ecalecium-combining anticoagulants were 
used, namely, sodium citrate, sodium oxalate, and the Versene EDTA. 
Kibrinolysis was determined by collecting whole blood in siliconed glassware 
with and without anticoagulants, cooled immediately in ice water, centrifuged 
at 5° C., and separated into 1.0 ml. aliquots of plasma. Thrombin was added 
for thorough conversion of fibrinogen to fibrin. The fibrin was determined at 
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(), 24, and 48 hours after incubation at 37° C. The fibrin clot was determined 
quantitatively in mg. per cent. The entire procedure was carried out under 
sterile conditions to eliminate bacterial fibrinolytic activity. 

In 49 normal human adult subjects the fibrin decrease in 48 hours in 
native plasma was minimal as follows: 21 subjects, no decrease; 20 subjects, 
0 to 30 mg.; 7 subjects, 31 to 60 mg.; 1 subject, 75 mg. 

In 28 subjects the fibrinolytic action was observed in native plasma and 
with added oxalate. In the native plasma the fibrin decrease in 48 hours was 
less than 60 mg. in all but one subject. The lytic action in the oxalated 
plasma was more marked in 12 of the 28 subjects; 6 ranging from 60 to 200 mg. 
decrease, 3 ranging from 201 to 300 mg. decrease, and complete lysis in 3 
subjects. EDTA had a greater effect in increasing the lytic action. Sodium 
citrate increased the lytic action but to a lesser degree than sodium oxalate 
or EDTA. Wherever calcium was added to the plasma in excess to the amount 
combined, the fibrinolytic activity was that observed in native plasma. 

It is concluded that the fibrinolytic activity of plasma is increased by 
sodium citrate, sodium oxalate, and Versene EDTA. The increased fibrinolytic 
activity can be converted to normal by adding calcium to plasma containing 
these anticoagulants. Calcium is important in the inhibition of plasmin 
(fibrinolytic) activity. 


125. COLLAGENASE, AN ENZYME OF THE PANCREAS 


SIDNEY E. ZirrrEN, M.D., anp Ropert T. Hoste, M.D. (By Invitation), 
Iowa Crry, Iowa 


It is commonly accepted that the pancreas secretes the following pro- 
teolytic enzymes: trypsinogen and chymotrypsinogen, both activated by in- 
testinal juice to trypsin and chymotrypsin, and carboxypeptidase. Chymo- 
trypsin and carboxypeptidase do not digest collagen, while commercially 
available trypsin digests only minute quantities, since the point of action of 
these enzymes on the protein molecule is dependent upon preliminary 
hydrolysis of the collagen. The purpose of this paper is to demonstrate that 
another enzyme is present in the pancreas, collagenase, which digests collagen. 
Studies were carried out on the pancreatic fluid of dogs with surgically ere- 
ated pancreatic fistulas and on the fluid of humans with fistulas and pancreatie 
cysts. The method of measuring the activity of this enzyme was by quan- 
titatively assaying hydroxyproline after autoclaving the undigested portion 
in an acid medium as described by Neuman and Logan. 

The pancreatic juice of dogs has a high activity on collagen as does the 
juice of human fistulas and fluid from human panereatic cysts. The ability 
of commercially available trypsin to digest collagen is slight. This ability 
is destroyed by heating to 95° C. for 44% minutes while its tryptic activity is 
virtually unaltered. Collagenase activity has been demonstrated to be de- 
stroyed by such heating and would tend to indicate that another enzyme is 
present in the commercial preparations. 

The action of this enzyme is similay to the collagenase secreted by the 
Cl. histolyticum and by maggots. It is probable that the violence of pancreati- 
tis is related to the release of this enzyme which has a profound action on 
collagen. This is also the probable cause of the dermal digestion so often seen 
in the skin of patients with a pancreatic fistula. Our concept of pancreatic 
disorders may undergo a change in line with the action of this newly described 
enzyme. 
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126. EVALUATION OF MITRAL AND AORTIC VALVULAR DISEASE 
BY LEFT AURICULAR PUNCTURE 
HERBERT B. ZIMMERMAN, M.D., AND BERNARD BeErcu, M.D., Sv. Louis, Mo. 
(INTRODUCED BY RoBERT J. GLASER, M.D.) 


After careful selection of patients with mitral stenosis for valvuloplasty, 
there still remains a certain number who at operation are found to have a 
significant amount of mitral insufficiency. In the authors’ experience, this 
figure is about 6 per cent. In addition, an unknown number of patients with 
a tight mitral stenosis may be incorrectly diagnosed as having a significant 
degree of mitral insufficiency and be denied the benefits of surgery. 

The most logical approach to this problem seemed to be a study of the 
circulatory dynamics at the mitral valve area by means of lett auricular pune- 
ture. This procedure was carried out by a method previously deseribed by 
Bjork. <A polyethylene catheter was passed through the needle into the left 
auricle and then into the left ventricle to obtain the pressures in these 
chambers. Criteria for evaluation of the anatomic deformity of the mitral 
valve were established by correlating the findings obtained by left auricular 
puncture with the valvular changes described by the surgeon at operation. 
The diastolic pressure gradient between the left auricle and ventricle was used 
as an index of the degree of mitral stenosis, while the amount by which the 
height of the pressure of the v wave in the auricular pressure curve exceeded 
that of the ¢ wave indicated the degree of mitral insufficiency. Fifty-five pa- 
tients with mitral stenosis were studied by this method. Only one patient 
failed to show the type of valvular defect predicted. The procedure was easily 
performed with little discomfort to the patient. In two instances the left 
auricle was not entered, presumably due to the severe dorsal kyphosis present 
in these two patients. A right hemothorax occurred in one patient, but was 
readily evacuated by thoracenteses. 

The elinical evaluation of the anatomie valvular deformities of patients 
with combined mitral and aortie valvular disease is also extremely difficult 
since both aortic stenosis and mitral insufficiency produce left ventricular en- 
largement. Left auricular puncture in seven such patients has provided the 
necessary information for a more exact understanding of each separate valve 
lesion. 


127. A STUDY OF SERUM GAMMA GLOBULIN IN DYSTROPHIA 
MYOTONICA 


Horace H. ZINNEMAN, M.D., AND JEROME RotTsTEIN, M.D., MINNEAPOLIS, MINN. 
(INTRODUCED By WILLIAM W. StEap, M.D.) 


During endocrinologic and metabolic studies in 12 patients with dys- 
trophia myotonica, it was noted that the electrophoretic patterns of the sera 
of 10 patients showed abnormally elevated beta globulin, whereas the sera of 
7 patients showed abnormally low levels of gamma globulin. The abnormal- 
ity of gamma globulin is the object of this study. 

Antigenic challenges to 3 of these patients with the polysaccharides of 
D. pneumoniae, types I and II, and typhoid-paratyphoid vaccine resulted in an 
increase of the gamma globulin fractions to normal levels and formation of 
demonstrable antibodies. 

Since these findings did not suggest an abnormality in the production of 
gamma globulin, the possibility of an accelerated rate of destruction of this 
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globulin was examined. The turnover rates of intravenously injected I**'- 
labeled human gamma globulin were determined in six patients with dys- 
trophia myotonica and six normal adults. The turnover rates of I'*!-labeled 
human serum albumin were determined in the same subjects. We found that the 
half life of I'*!-labeled gamma globulin was shortened in 6 patients with 
dystrophia myotonica (5.4 days to 8.6 days, with a mean of 7.6 days), as com- 
pared with 6 normal adults (8.6 to 13.6 days with a mean of 10.5 days). The 
half life of I**'-labeled human serum albumin in these patients (mean value 
of 10.2 days) was not essentially different from 6 normal adults (mean value 
of 9.6 days). 

These results suggest that the tendency in patients with dystrophia 
myotonica to diminished serum gamma globulin is due to an increased 
catabolism of this globulin. Since the albumin turnover rates in these pa- 
tients are within the normal range, the abnormality of the metabolism of 
serum gamma globulin does not appear to be part of a generally increased 
protein catabolism. 





Erratum 

In abstract 55 entitled ‘‘The ‘Corrected’ Bromsulfalein Test; A Comparison With the 
Cephalin-Cholesterol Flocculation Test and the Thymol Turbidity Reaction in Jaundiced 
Patients,’’ by F. W. Hoffbauer, Charles Metzler, and Ellis Benson, which was published 
in the November issue of the Journal, page 827, the ‘‘greater than’’ and ‘‘less than’’ 
signs were omitted from the following sentences which should read as given below. 
‘‘The results in 111 icteric patients (1’ serum bilirubin > 1 mg./100 ml.) have been 
analyzed.’’ (Paragraph 1.) ‘‘In parenchymal jaundice, tests were termed ‘informative’ 
(BSP, corrected, > 20 per cent; CC, 3+ or 4+; TT, > 7 units) or ‘misleading’ (BSP, 
corrected, < 10 per cent; CC, 0 or 1+; TT < 5 units). In obstructive jaundice results were 
termed: ‘informative’ (BSP, corrected, < 10 per cent; CC, 0 or 1+; TT < 5 units) or 
‘misleading’ (BSP, corrected, > 20 per cent; CC 3+ or 4+; TT > 7 units).’’ (Para- 
graph 2.) 





























Select ANTIMICROBIAL AGENTS 
with BACTO-SENSITIVITY DISKS 


for ANTIBIOTICS « SULFONAMIDES 
and OTHER AGENTS 


7 years’ satisfactory clinical response 
to therapeutic agents selected with 
Bacto-Sensitivity Disks has demonstrated 


their accuracy, dependability and rapidity. 


SPECIFY BACTO-SENSITIVITY DISKS TO ASSURE 
* Maximum freedom of selection of therapeutic agents 

* Broadest selection of concentrations 

* Accurate readings without cross reaction 

* Packaging for convenience of laboratory workers 


* Greatest economy 


Bacto-Sensitivity Disks are sterile and prepared in three 
concentrations of each therapeutic agent making it possible 
to determine relative sensitivity of the organism under 
investigation—very sensitive, sensitive, slightly sensitive or 


resistant. 


Bacto-Sensitivity Disks are especially valuable in selecting 
the therapeutic agents effective against persistent infections 
refractory to primary therapy. 


AVAILABLE ON REQUEST 
* BOOKLET 146 discusses the new, 


improved and expanded series 
of Bacto-Sensitivity Disks 


* NEW REPORT FORM to record 


microbial sensitivity 


DIFCO LABORATORIES 


DETROIT 1, MICHIGAN 
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~ Medical & Public Health 
Laboratory Methods 


Edited by 


JAMES S. SIMMONS, S.B., M.D., Ph.D., Dr.P.H., $.D. (Hon.) 
Late Brigadier General, U. S. Army (Retired); Dean and Professor of Public Health, Harvard 
School of Public Health; Former Chief, Preventive Medicine 
Service, Office of the Surgeon General, U. S. Army 


and CLEON J. GENTZKOW, M.D., Ph.D. 


Colonel, U. S. Army (Retired); Director, Bureau of Laboratories, Department of Health, 
Commonwealth of Pennsylvania; Former Chief, Division of Chemistry 
and Physics, Army Medical School, Washington, D. C. 





35 CONTRIBUTORS 


IXTH EDITION. This important work represents the cooperative efforts of 
S 35 authorities who have recorded their experiences in handling thousands of 

specimens under conditions enabling complete control. Formerly published 
as Laboratory Methods of the United States Army, the book has been developed 
as a comprehensive working manual and reference book for clinical and public 
health laboratories, and as a textbook for use in schools of medicine and of 
medical technology. While the text is intensely practical, sufficient theory is given 
to enable laboratory workers to pro- 
ceed intelligently. Every chapter has 
been rewritten with the exception of 
those on Statistical Methods, and the SOME OF THE NEW AND REVISED 
text has been enlarged by 368 pages. SUBJECTS OF THE ¢th EDITION 
Recent scientific advances and new Kidney and liver function tests. Blood 
technics and instrumentation, are in- groups and their determination. Blood 
cluded, several of which have not been _ transfusion and blood bank practice. Quan- 
published previously a 
This complete and practical work will Flame photometry. Paper chromatography. 


a linical d bli Bacteriological examination of water and 
rove useful to Cinical and public sewage. New method for true reducing 














health laboratories of every size; phy- wane te Meek sal wiles. Mew cal 
sicians in general practice as well as previously unpublished rapid turbidimetric 
those engaged in the specialties, espe- method for determining amylase of serum. 


cially those in the many sub-specialties New methods for isolation and identifica- 
of clinical pathology; laboratory work- tion of poisons in insecticides and rodenti- 
: cides. New chapter on antibiotics. Section 
ers; and all who interpret laboratory 
Ae : on mycology expanded from 3 to 7 chapters. 
findings or use their own or other lab- 


oratory facilities in treating patients. _— 


6th Edition. 1191 Pages. 115 Illus. and 9 Plates in Color. 129 Tables. $18.50. 


(Published June, 1955) 


Wt LEA & FEBIGER mussaran + a. 
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h American Made 


Polyethylene Ware 






for Every Laboratory Need! 


J CENTRIFUGE TUBES... 
Full 15 ml. Capacity Guaranteed 


» L17-024 Polyethylene Centrifuge ‘Tubes 
$3.60 per dozen in one dozen lots . . 
$3.00 per dozen in one gross lots . . 
$2.75 per dozen in five gross lots .. . 
$2.50 per dozen in ten gross lots. 


f 

f 

l 

l 

: L36-851 FUNNELS .. . Four sizes available 

OUTSIDE DIAMETERS (IN.) 

TOP TOP OF STEM BOT. OF STEM STEM LENGTH EACH DOZEN 
3” i. 5/6 3 $1.00 $10.00 
4” 5 Vf 15 1.25 12.50 

| 6” 13/ 5, ZI, 140 14.00 
7/4" 1 V/s 3%, 1.50 15.00 








n order to better serve you, E. Machlett & Son maintains a 
omprehensive line of polyethylene laboratory ware of all shapes 
nd sizes at all times. While these handy expeditors possess all 
{ the valuable features of polyethylene, they also are of superior 
uality—made by leading American manufacturers. So to 
quip your lab with the finest in polyethylene—be it a 7” police- 
an or a 13 gallon jacketed carboy—contact E. Machlett & 
n. We'll “fill the bill” promptly and reasonably. A special 4 
age illustrated booklet listing prices and dimensions of our line 
{ polyethylene is available upon request. 


All Prices F.O.B. New York, N. Y. 


E. MACHLETT &? SON 


ESTABLISHED 1897 


peony A COMPLETE SERVICE FOR THE LABORATORY — 


= 








NEW YORK EMSONGLAS 
Lexington 2-1319 APPARATUS « INSTRUMENTS * CHEMICALS * GLASS BLOWING ° 

NEW JERSEY TELETYPE: 
Elizabeth 4-1330 220 EAST 23rd STREET « NEW YORK 10, N. Y. N. Y. 1-2444 


fed. 
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PARAGON STAINS PARAMOUNT QUALITY 

Tested and proven stains of the very highest guality r 

fs 

PARAGON STAINING SOLUTIONS C 

1} & 

ACID FAST BACTERIA STAIN—PARAGON: Tubercle bacilli rapidly Gast 
stained. No Heating * No Flaming * No Steaming * No Watching or Wait- s 
ing * Cannot overstain. Stain for 5 minutes or longer, decolorize with acid ba 
aleohol and counterstain with methylene blue as usual. Acid fast organisms son 
appear red against a blue background. ay 
PS2100 Bottle (100 ec) $1.60 ay 

PS2250 Bottle (250 cc) 2.50 i 
WRIGHT’S STAIN—PARAGON: Properly aged before shipment and Ae 
tested against blood smears for proper polychromatic properties. Be 
oa 

PS1150 Bottle (500 ec) 3.00 be 
PARAGON BUFFER SOLUTION FOR WRIGHT’S STAIN (concen- a 
trated) adjusts pH of distilled water to pH 6.4 for perfect staining with ie 
Wright’s Stain. | Ba 
PS1155 Bottle (100 cc) makes 2000 cc working solution 2.50 3 

sf 

ie 

PARAGON STAINING SOLUTIONS ye 
(CONCENTRATED) 2 

A steady dependable supply of bacteriological stains. These concentrated He 
staining solutions require only the addition of distilled water to produce the a 
working stains. oe 
es 

FAST * STABLE * ECONOMICAL * NO DIRTY GLASSWARE * SMALL : 
QUANTITIES MAY BE MADE DIRECTLY IN STAINING BOTTLE AS begs 
NEEDED fe 
PS2110 Crystal Violet Stain—Paragon ue) 

Bottle (250 cc) makes 500 cc working solution $2.85 4 

PS2115 Gram’s Iodine Solution—Paragon 9 

Bottle (100 cc) makes 600 cc working solution 1.50 ie 

PS2118 Safranin Stain—Paragon, aqueous rf 

Bottle (100 ec) makes 500 ce working stain 1.65 be 

PS2005 Loeffler’s Alkaline Methylene Blue—Paragon ee 

Bottle (100 ec) makes 500 ce working stain 1.85 rN 

PS2003 Ziehl-Neelsen Stain—Paragon ion 

Bottle (100 cc) makes 500 ce working stain 1.75 a 

eh 

Write for fully descriptive catalog No. 1049 A which includes a descriptive tae 
i] section on staining technics. Request samples on your institutional letterhead. ea 
All prices F. O. B. New York, New York, subject to change without notice. a 

Manufactured exclusively by 
PARAGON C. & C. CO., INC.—2540 Belmont Ave.—New York 58, N. Y. 
Cable address: Wijeno, New York 
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FROM HEMOLYSIS 





ef The clearer plasma of A-C-D blood in a 
an Fenwal Blood-Pack is visual evidence of 
sks low hemoglobin... definite indication of 
bY lessened damage during collection and 
Os 7? 
oy better maintenance of erythrocyte viabil- 
Be: ity during storage... proof that more red 
‘i cells stay in circulation and do their job. 
te 

BS in 

a 

ae BLOOD TRANSFUSION... 





. FOUR 





FROM CONTAMINATION 


G 
+ 


i 
ahs ; ‘ 
arn Integral donor tube and needle .. . Blood-Pack sealed before withdrawal of needle from vein 
is 7 ..no venting in any procedure... aseptic connection of administration set instead of the swab 
yt and puncture of a rubber stopper...hence fewer patient reactions. 

re 


dove FROM HAZARD OF AIR EMBOLISM 





a WE 





1¥ Completely safe rapid infusion by external pressure on the air-free Pack . .. by a simple Pressure 
i ¥ Infusor or by manual squeezing . . . the patient is positively protected from air embolism. 
a 
a FROM STOPPAGE OR SLOW-DOWN 
ay 
Bs No thickening or “sludging” in a Fenwal Plastic Blood-Pack to aggravate clogging in the 
fg recipient set... a single set can serve for most multiple transfusions ... assurance of uninterrupted 
ie infusion of blood. 
Be 
et Today, write for descriptive literature. 
peat FENWAL LABORATORIES, ING. 
he 47 MELLEN STREET * FRAMINGHAM, MASSACHUSETTS 
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Better blood for the patient with the 


J PLASTIC BLOOD-PACK” 
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Coleman W Spectrophotometer 
and Flame Photometer 


Recommended by Authorities . . . Preferred by the Analyst 


Famous JUNIOR 


SPECTROPHOTOMETER 





World’s most highly respected and widely used 
clinical spectrophotometer. Choice of the U.S. 
Armed Services Medical Corps because of its 
time-tested reliability and ease of use. 


Volumes of published analytical procedures attest 
its recognition and use by the highest authorities 
in the field of clinical analysis. 

No Filters. Dial the exact color by wavelength— 
the full range from 400 to 700 my—no slits to 
adjust—no calculations to make. 

Widest range of sample sizes—.007 to 10 ml! 


Low Cost . . . as low as $357.50. 





Coleman Universal Spectrophotometer, a tool of 
wide application, with long and short path cells. 
Adaptable to fluorescence and haze measure- 

cha knbhe kiss sisiensn® As low as $635.00. 
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FLAME PHOTOMETER measures 


sodium, potassium and CALCIUM directly 


Direct reading . . . in milliequivalents per liter .. . 
no tables . . . no curves .. . no internal standards 
or chemical additives needed. 

Easy to Use . . . safe as a Bunsen burner. Flame 
will not blow out or flash back, and pressure 
adjustments are not critical. 

Exclusive Atomizer-Burner atomizes directly into 
flame . . . Avoids contamination from previous 
samples... no chamber to clean. Burns illuminat- 
ing gas with oxygen. No explosive tank gas 
required. 


Simple, Direct-Coupled Optics . . . No slits to 


adjust . . . no mirrors or prisms to align. Optical 


filters provide spectral isolation. 


Low Cost, ready to operate with any modern 
Coleman Photometer, Junior Spectrophotometer, 
Universal Spectrophotometer, Coleman Galv-O- 
Meter, Electric Colorimeter, Photo-Nephelometer, 
or Nepho-Colorimeter...... as low as $450.00. 


Write for full details—Dept. E, Coleman Instruments Inc., Maywood, Ill. 


Jour. of Lab. & Clin. Med. 














Be 


\ 


The 
steam 
ed sg] 
derm 
conta 
Ins 
polyr 
streal 
it mi 
spide 
Th 
mer \ 
as an 
earlie 
woul 
stand 
aC 
first 
came 
indus 
youn; 
any 


Dece! 





ds 


ne 
ire 


ito 
US 
at- 
as 


cal 


mn 
er, 
O- 
er, 
00. 


ill. 


Med. 








Beginning of a MIRACLE 


The chemist watched as the 
steaming viscous substance start- 
ed spinning out of the hypo- 
dermic needle fitted to a heated 
container. 

Inside the vessel was a liquid 
polymer. Cooled by air, the 
stream became a filament so fine 
it might have been taken for a 
spider’s web. 

The strand of synthesized poly- 
mer was as strong and as pliable 
as any textile fibre. And unlike 
earlier experimental results, it 
would wash, dry-clean and with- 
stand heat. 

It was Nylon ... one of the 
first of the miracle fibres. Nylon 
came into being because of an 
industry’s invitation in 1928 to a 
young chemist to freely pursue 
any field of pure science he 


might choose. The scientist, Dr. 
Wallace H. Carothers, selected 
polymers, nature’s “giant” mole- 
cules, as his interest. 

Largely as a result of Dr. Car- 
others’ efforts and those of his 
associates at Du Pont, other new 
polymers have been synthesized 
to create an endless number of 
useful products. 

In fundamental or applied re- 
search something great may be 
as near as your next idea... 
provided you establish the cor- 
rect experimental conditions. 
Naturally the apparatus you use 
plays an important part. 

When you use apparatus made 
of Pyrex brand glass 7740 you 
can be sure that variables are 
not introduced by it because of 
its high chemical stability. Its 


Wf PYREX® laboratory ware 
... the tested tool of modern research 


December, 1955 


mechanical and thermal strengta 
assures long, dependable serv- 


ice. Your laboratory 


supply 


dealer will furnish the equip- 
ment you need. 





Pyrex laboratory ware helps you 

eliminate variables that can alter 

results. 

CORNING GLAES WORKS 
Corning, New York 


Comming meant research i Clets 
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Choose the best instrument 


for faster, 


prgeher ee 


DIGESTIONS. 
DISTILLATIONS 


uniform 


DIGESTION 
APPARATUS 


offers important advantages 


e Circular carriage holds 12 flasks, can be 
rotated continuously in either direction. 
e In addition to standard Kjeldahl flasks, 
carriage and hood will take NPN tubes. 








DISTILLATION 


Apparatus Available with 
Interchangeable Compo- 
nents 


Distillation equipment may 
be used in either of the two 
commonly-employed tech- 
niques: (1) Contents of di- 
gestion flask are <uantitative- 
ly washed into the vacuum 
jacket distillation flask. (2) 
Digestion flask is used as 
distilling flask and attached 
directly to distilling head. 


elt has a six-step, built-in mechanical 
temperature adjustment. A wider range 
of temperatures is possible with a 
transformer. 

@ Twelve electric heating units with six, 
2-unit switches and removable heat re- 
flectors. 

e Rotary design eliminates former dif- 
ficulty of cold end-flasks. 

e Heating feature prevents condensation 
in hood, and aids in fume exhaustion. 
e@ Electric heating is uniform, bump-free, 
with minimum heat loss. 
@ Fume hood, if desired, 

separately. 


Write for Bulletin 2271-K 


is ordered 











Other important lab 


Metabolic Shaker-Incubator . . 
Constant-Temperature Baths .. . 
Polyfluorometer ... 


Refractometer ... 


Photomultiplier Microphotometer . 


aids available from AMINCO 


. Ovens, Incubators, and Sterilizers . . 
Optical Absorption Cells . . . Interference 
Light Scattering Microphotometer . . 


. - Peristaltic-Action Pumps . . . Compensa- 


tors, Motor-driven and electrolytic. 


AMERICAN INSTRUMENT (0., INC. 


Silver Spring, Maryland ® In Metropolitan Washington, D.C. 
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with new Desi-Dise Rings! 


Accurate — Versatile — Economical! New DESI-DISC 
RINGS are impregnated with 8 of the more commonly 
used antibiotics and sulfonamides. As many as 4 single 
DESI-DISCS can be put in the center of the ring, too. So 
you can run 8 to 12 tests on a single plate with flexibility 
in your choice of drugs. 

New DESI-DISC RINGS come in two different com- 
binations and concentrations of drugs. Single DESI-DISCS 
offer separate tests for 10 two-drug combinations, 7 sulfo- 
namides, and 12 antibiotics in two concentrations. Try 
the DESI-DISC method mow for the simplest, fastest anti- 
biotic studies ever! 


SEE the New DESI-DISC RINGS, per pkg. of 50 rings (400 tests).... $7.00 
SP Bulletin : DESI-DISCS, per vial of 100 discs... .eeeeeeeeeeeeee + $2000 
for DESI-DISC RACK, 20 vial capacity.......eeeeeeeee+ $2025 eG, 


Information on . Scientific Products’ constant research assures Technicians 
: of the newest improved products and techniques. 
New Products-—Special 


Values—im- 

proved Labora- 

tory Methods, 
etc. Coming 
your way 


wee Scientific Products 


DIVISION OF AMERICAN HOSPITAL SUPPLY CORPORATION 





New York + Chicago + Kansas City + Minneapolis + Atlanta + Washington + Dallas + Los Angeles + San Francisco 


December, 1955 
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Standardizations 
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PRO-SOL is the result of 
considerable research and 
experimentation 


Sainte 





is , 

x 2 

Winds ceoi" | ORDER NOW! 
May ard~ , i Have your protein standards 
oe ready when you need them 

















Ew yor* 





Advantages of PRO-SOL the Standardized Protein Solution 


1. Keeps Indefinitely (preferably in 5. May be used for calibration of 
refrigerator ) Standard Protein curves 
2. Sterile 6. May be used as a spot check for 
3. Definite protein content given on : vo Pai mane a en 
container—carefully determined P we . 
4. May be used as Standard for any 7. May be used as a check on new 
colorimetric, photometric or Kjel- reagents 
dahl procedures 
Orde 
ECONOMICAL—Put up in a set of 4 sterile bottles k 


. .. each containing approximately 3cc at $7.50 per set. 





STANDARD SCIENTIFIC SUPPLY CORP. 
34 West 4th Street e New York 12,N. Y. 
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CAPPEL’S NEWEST SET OF 





COMPLETE TEST REAGENTS 


depend on source for all reagents for 
streptolysin “O” titrations 








STREPTOLYSIN “O” REAGENT 


—For determining the anti-streptolysin “‘O”’ level in. 


streptococcal infections. 
12ampuis 6 Bottles 1 Bottle 


10 cc (2 test) $12.00 $6.50 
25 cc (6 test) 15.00 $2.75 
35.00 6.00 - 


100 cc (28 test) 
: STREPTOLYSIN “O” BUFFER: 
—For diluting sera to be tested. 
i i $1.25 


6 ampuls (each ampul sufficient for 1 liter) 
12 ampuls (each ampul sufficient for 1 liter) 2.50 


ANTI-STREPTOLYSIN “O” POSITIVE SERUM 
(Exclusive product of Cappel Laboratories) 

—For confirming accuracy of Streptolysin ‘“‘O” reagents 

and the technic of the test. 

12 ampuls (individual test) $7.50 









from Cappel’s long list of animal blood products 
Rabbit Cell Suspension may be prepared from 
the following. . 


STERILE RABBIT BLOOD (citrated) 

15 cc $2.50 

WASHED POOLED RABBIT CELLS 
(Exclusive Cappel preparation) 

10% suspension. A simple dilution with saline makes 


5% suspension. 
15 ‘ce $1.50 





















CAPPEI, Laboratories 
Diugnoste Reagents 


WEST CHESTER 7; PENNSYLVANIA 


Order from your 
local supplier 
or direct from 


ESPECIALLY PACKAGED ANIMAL BLOOD PRODUCTS—REAGENTS FOR SERO- 
OSIS OF SYPHILIS, PROTHROMBIN TIME DETERMINATION, DAVIDSOHN 


DIA 0 
DIFFERENT IAL TEST, HANGER FLOCCULATION TEST—PROTEIN ALBUMIN GLOBU- 
LIN STANDARD—TYPING OF HUMAN BLOOD—STREPTOLYSIN “O” TITRATIONS 
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7A nuclear- chicago 


The ONE source for ALL your nuclear 





instrument and accessory needs 


— 


This radiation counting laboratory includes: A—Scaler, B—Automatic Sample Changer, C—Scintilla- 
tion Well Counter, D—Count Rate Meter, E—Portable Survey Meter, all made by Nuclear-Chicago. 


Irs SOUND RESEARCH PRACTICE to be sure that the 
radiation measuring instruments and accessories you use 
are correctly coordinated to give you maximum efficiency 
and best laboratory performance. That’s why Nuclear- 
Chicago offers you a complete line of nuclear equipment— 
instruments matched for maximum versatility and acces- 
sories developed for perfect integration with them. 


New! Catalog 7 “a 

P describes our K / nuclear - chicago 

complete line 4 

of radiation 
sd measuring in- 

struments, radiochemicals and 

accessories. Write for your 

copy today. 





249 WEST ERIE STREET 
CHICAGO 10, ILLINOIS 
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conclusive 








anti-A and anti-B 
blood grouping sera 


potent - accurate 


stable - uniform 


Complete information on request. 


Ortho Pharmaceutical Corporation 


Raritan, New Jersey 





Ree 
ANTI-A 
BLOOD 

GROUPING 
SERUM 

Pharmarcutica 


Corporation 
*aritan, New Jerse) 














Sce 


ANTI-B 
BLOOD 
GROUPING | 
SERUM 


Ortho 
Pharmaceutic@ 
Corporation 


*antan, New Jers*? 























Antibiotica et Chemotherapia 


Fortschritte / Advances / Progrés 


Herausgegeben von H. BLOCH, New York—edited by O. GSELL, Basel 
dirigé par E. LANGER, Berlin 


VOL. 1—X + 378 p., 113 fig., VI col. plate, 1954. $13.50 


INDEX 


Die neuere Entwicklung der Antibiotica als Arzneimittel. Von J. BUCHI, Ziirich. Die 
Behandlung der Endocarditis lenta mit Antibioticaa Won H. BARTELHEIMER und W. 
ENGERT, Berlin. Sulfonamide Combinations. By S. HELANDER, Stockholm. Les acci- 
dents provoqués par les Antibiotiques. Par P. RENTCHNICK, Genéve. Antibiotica und 
Pilzerkrankungen der Haut und Schleimhaut. Von H. GRIMMER, Berlin. Pilzerkrankungen 
der inneren Organe als Folge von Behandlung mit Antibiotica, unter besonderer Beriicksich- 
tigung des Respirationstraktes. Yon T. WEGMANN, Ziirich. Wirkung der Antibiotica, insbe- 
sondere des Penicillin, auf das vegetative Nervensystem und das Endocrinium. Von W. 
BLAICH, Miinster. Antibiotica in der Padiatrie. Yon E. ROSSI, Ziirich. 


FROM THE INTRODUCTION: 


The research worker and the clinician often have neither time nor opportunity to read the 
literature dealing with subjects not directly related to their work, and they will be all the more 
apt to lose sight of the results of the latest investigations, as the relevant literature is scattered 
in a great number of different periodicals - often written in foreign languages. This applies 
above all to the field of antibiotics and chemotherapy, and it was therefore decided to meet the 
urgent need for collective reviews in the form of annual surveys reporting the latest results of 
research in this field. The world literature will be critically reviewed and referred to in detailed 
bibliographies. Thus the surveys will enable the specialist to keep up to date in his own field, 
at the same time supplying a review of the latest developments to all those not so well versed in 
this special field. The reports will further save the research worker the trouble of obtaining the 
original literature and enable all other scientists to overcome the difficulties of making them- 
selves familiar with this particular field of medicine. With this aim in view, the annual survey 
will help to maintain contact between scientific research, clinic and daily practice. 


In 1955 we shall publish 
VOL. 2 


INDEX 


La résistance microbienne aux antibiotique. By M. WELSCH, Liége. Wirkungsweise des Anti- 
biotica auf die Zellen. Von L. ETTLINGER, Ziirich. Chemotherapie-Immunitat—Prophylaxe. 
Von G. HENNEBERG, Berlin. Oral-Penicillin. Von J. SPITZY, Wien. Sero- und Cutireak- 
tion in der Antibiotica—und Chemotherapie. Von P. PIRILA, Helsinki. Treatment of Syph- 
ilitic Heart Disease. By J. EDEIKEN and H. BEERMAN, New York. Heutiger Stand der 
Therapie der Geschlechtskrankheiten. Von E. FISCHER, Ziirich. Allergie und Antibiotica. 
Von P. KALLOS, Helsinborg. 








BASEL 11 (Switzerland) S. KARGER NEW YORK 
For U.S.A.: Albert J. Phiebig, P.O. Box 352, White Plains, N.Y. 
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on blood 
collecting 
techniques 


The film “Modern Technique 
of Collecting Blood Samples” 
presents a detailed review of various 
blood collecting methods, including 





the newest and widely accepted 
B-D VACUTAINER® technique. 
Preparation problems are explained, 
as well as the proper techniques 
of each collecting method. 
This film, a valuable teaching 
aid, is also ideal for showing. 


at meetings and conventions. 


To schedule a showing, write to— 7 
Film Service Department 
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R eason 1 —Precision laboratory equipment 
has earned a justly deserved reputation over 
the years for quality in research laboratories 
all over the country. 


R eason <2 Dicctaton has an ever increas- 


ingly wide range of stock on hand for immediate 
delivery to you. 


1500 More Reasons 


—Precision is the only manufacturer of a com- 
plete line of research laboratory equipment. 
Some 1500 items are quality-made by Precision 


BY THE REGULAR PERIODIC USE OF for accuracy and dependability in the labora- 


tory. Precision equipment includes: 


HPACTHAR' G2 | wieean: equipmen 


Standard models and 


: 2 Te . custom set-ups for ever 
Stress of surgery, accidents or infections is magni- distillation ree henstion 


fied in patients treated with cortisone, hydrocorti- need, Kjeldahl Extraction 
sone, prednisone or prednisolone. Adrenal steroids, Rack illustrated. 

even in small doses, jeopardize the defense mech- 
anism against stress by causing adrenal cortical 









rz 
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Laboratory Utilities 


atrophy. Concomitant use of HP*ACTHAR Gel ip le ai 
counteracts adrenal atrophy by its stimulant action for the laboratory. Sero- 
on the adrenal cortex. Utility Bath, at right, can 


be used as either a sero- 


Dosage recommendations for logical or utility bath. 


supportive HP*ACTHAR Gel are, inject: 











1 a. 100 to 120 U. of HP*ACTHAR Gel for every Water Stills 
100 mg. of prednisone or prednisolone. Fao tg mg lab- 
oratory use. Recom- 
b. 100 U. of HP*ACTHAR Gel for every 200 to ceaeidtn: suamian atin WIDE 
300 mg. of hydrocortisone. the hardest raw water. te 
c. 100 U. of HP*ACTHAR Ge/ for every 400 mg. = hig Fak ateay al 
of cortisone. controlled. AUTC 
: 5. ; — A 
2 —— use of steroid on the day of in Flash Point Testers 2 
; Cleveland type shown. re 
*Highly Purified. HP*ACTHAR Gel is The Armour Labora- Meets applicab le te 
tories brand of purified corticotropin. A.S.T.M. and A.A.F. 
specifications. ALL-\ 





THE ARMOUR 
mAN LABORATORIES For complete catalogs on any of the above d 


equipment, write: 











A DIVISION OF ARMOUR AND COMPANY + KANKAKEE, ILLINOIS DUST 
— : recision Scientific Compan : 

ti 

3733 W. CORTLAND STREET, CHICAGO 47, ILLINOIS SAFE 
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MODEL 2 


Working Chamber 
yW x 14D x 13H 


Price $115.00 














MODEL 6 


Working Chamber 
35/°W x 18D x 27H 


Price $295.00 





MODEL 4 


Working Chamber 
18’°W x 18D x 27”H 


Price $160.00 








How PRECISION //7/(0 
T, Coat a-F Wale}, f- eial-iiem cenemmoneny 
aake) a- We k- 0 ekeol a-nael mace nen olaal—van 


Measure your incubator requirements —won't the Thelco 
features listed below more than answer your needs? If so, why buy a more 
expensive cabinet? Buy Thelco—and use the money you save to buy 


other equipment. 


Thelco Incubators save you money in other ways, too. They're so 
durable that your maintenance and repair costs are held to a minimum 
—so reliable that your time and materials are never wasted. So, be 
practical, specify Thelco and spend the difference. 


WIDE TEMPERATURE RANGE 5° above room 
temperature to make 60° C. makes incubator 
also suitable for paraffin embedding. 


AUTOMATIC TEMPERATURE CONTROL— 
Accurately maintains constant temperatures over 
entire operating range. Bimetallic thermo- 
regulator inside cabinet for instant response to 
temperature changes. 


ALL-WELDED STEEL—No screws to loosen with 
expansion and contraction cycling. Smooth, 
double-walled attractive appearance. 


DUST-TIGHT, DRAFT-TIGHT INNER DOOR— 
Opens full width of working chamber, permits 
observation without disturbing inside tempera- 
ture conditions. Inner door catch. 


SAFETY LATCHED OUTER DOOR—Protects 
against dangerous internal pressures. Snap 
locks for positive closure. 


BRAIDED ASBESTOS GASKET—Long lasting for 


permanent heat seal. 


BLACK HEAT OPERATION—Heater never is 
incandescent. Black heat is safe in the pres- 
ence of volatiles, gives longer heater life. 


THICK GLASS WOOL INSULATION on all sides 
including door. Won’t pack, crush or absorb 
moisture. 


MAXIMUM CAPACITY—New design makes best 
use of laboratory space, offers more inside incu- 
bation space. For example, Model 6 has inside 
volume of 10 cu. ft., more than most home 
refrigerators. 


Available for immediate shipment. Described in Catalog No. 331 


Precision Scientific Company 





3733 WEST CORTLAND STREET, CHICAGO 47 











nARLECO) 


announces... 


COMPLETE REAGENT SERVICE 


for the BECKMAN COLORIMETER 
and B&DU SPECTROPHOTOMETERS 








T 
GN 
pl 
Our products for use in the field of clinical pathology are known to many and are bs 
employed with confidence. A new publication is now available for those who are m 
using either of the Beckman instruments. This new Harleco catalog supplement has “i 
been keyed to the Beckman manuals; its listings are confined solely to offerings for q 
use in the manual procedures. Stable Dry-Pack Reagents are recommended as , 
replacement of unstable solutions required in many of the procedures. We shall Sy 
hope to be privileged in serving you. m 
pi 
Address us at 5821 Market Street, Philadelphia 39, Pa., di 
jor Harleco Publication No. 484-1, “Reagents and Stand- al 
ards for the Beckman Colorimeter and B & DU Spectro- 
photometers” . . . or ask your supplier for a copy. 
PHILADELPHIA PENNSYLVANIA 
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the NEW NALGENE automatic PIPET RINSER 


now gives you a complete NALGENE set for 
efficient PIPET CLEANSING 


Every piece in 
long-lasting, 
protective 


JAR SIZE D 


we | MALGENE 
Polyethylene 

















RINSER 
Catalog No. 1240 
ONLY... $26.50 


BASKET 

Catalog No. 1241 
The new NALGENE AUTOMATIC PIPET RINSER com- $16.50 each 
pletes the Nalgene pipet cleansing set... rinser, 
basket, jars... all made from the popular, proven- 
more-practical Nalgene Polyethylene. The auto- 
matic pipet rinser is designed to take the Nalgene 1241 basket filled with soiled pipets and 
deliver the load thoroughly, automatically cleansed and rinsed. The rinser completes one 
syphon cycle every 100 seconds, repeating as long as desired. A large O.D. syphon tube per- 
mits rapid, repeated surging of water through pipets to remove and flush away even clinging 
particles. Syphon outlet is fitted with standard 3/4,” threaded elbow for direct connection to 
drain or flexible tube. Complete efficiency! ... yet this Nalgene rinser is priced lower than 


any other now on the market . . . so low that no laboratory can afford to be without one! 


At your Laboratory Supply Dealer, or write 


re M VALGE CO. Ine. 


Rochester 2, New York, U.S.A. 
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forward step 
into your 
Nuclear 
Future... 


a 
es 
= 
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NRD INSTRUMENT CO. 

now an affiliate ‘of | 
NUCLEAR CORPORATION 
OF AMERICA, wwe. 





For the first time, a national corporation has been founded specifically to 
serve you —the nuclear instrument user. Expanded personnel and facilities 
now available make it possible for NRD INSTRUMENT COMPANY to 
offer a more complete line of instruments for medical, research and teaching 
purposes. Development plans include automatic counters of many kinds for 
biological and physical measurements, as well as many new instruments to 
extend the applications of radioactivity into industry. 

Whatever your radioisotope problem, write NRD for assistance. We will 
be glad to furnish our catalogs and recommendations without obligation. 




















Instrument Co. a] 
é 


6427 ETZEL AVE., ST. LOUIS 14, MO. 
An affiliate of Nuclear Corporation of America, Inc. 
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because 


every inch is a filing ingh 


one 19” x 19” Lab-aid 
unit section holds up 
to 6500 1” microslides 





















There’s no waste space inside a Lab-aid filing cabinet .. . 
no thick bulkheads, no massive tracking guides; every in- 


side inch is a hard-working filing inch. Thanks to patented 
other bulky files need 


Lab-aid construction, drawers are. freely interchangeable, this much more space 
ss — } ; to hold as many slides 
too... you can file 1” and 2” microslides, even 4” lantern Pe 
Ped a 
° . . ° . ad Pad 
slides or index cards, in the same section if need be. (<=. rr 
' re ¢ 
' as oo 
True-tracking Lab-aid cabinets are staunchly built of heavy 3 
fe. 


steel, strongly welded, beautifully finished. All have the 










to same basic 19” x 19” square dimension so they stack 


rigidly to any desired height. 


or 
to 

TTT 
ill drawers for microslides ; 
n ETT LL ie 


drawers for 2. x 2 transparencies 


drawers for lantern slides and cards PEESOURREOREEE 


: : a 
sections for flat-filing uaoeee 
slides or transparencies 
go 
a ee 


a BE: 
J combination filing-viewing sections suosonsonett 


illuminated viewing drawer ry 

laboratory filing systems > pan - 
gone 

sections for paraffin block filing gonna 


Write for Brochure L-54 describing yon 
these uniquely efficient filing aids. spss 


THE TECHNICON COMPANY 


Chauncey «- New York 








For an Estimated 4 out of 1,000,000 People 


More Than 3 Years of Pharmaceutical Research 


In 1855 Addison first delineated the classical clini- 
cal picture of adrenocortical insufficiency. Today, as 
then, Addison’s disease is a rare (an estimated 4 per 
1,000,000 population) but serious affliction. 

The synthesis of desoxycorticosterone was an im- 
portant step in the control of adrenocortical insuffi- 
ciency. However, the easy solubility and consequent 
short activity of this potent hormone steroid imposed 
severe limitations to its use. 

CIBA, constantly in the forefront of endocrine re- 
search, spent more than 3 years developing a 
desoxycorticosterone derivative that would be more 
slowly absorbed and provide more prolonged activ- 
ity. The result was Percorten trimethylacetate. 

A single intramuscular injection of Percorten 
trimethylacetate maintains the patient with adrenal 
insufficiency for about a month. With this new 
long-acting hormone, the unpredictable and incon- 
venient process of surgical implantation of desoxy- 
corticosterone pellets is no longer necessary. 

The introduction of Percorten trimethylacetate 
marks a significant advance in therapy of adreno- 





cortical insufficiency. Its development is typical of 
CIBA research—the persistent, painstaking quest for 
y better. pharmaceutical specialties, whether for the 
rare or the widespread diseases. 


Supplied: Multiple-dose Vials, 4 ml., containing 25 mg. 
per ml. as an aqueous microcrystalline suspension for in- 
tramuscular use only. 

Percorten®™ trimethylacetate (desuxycorticosterone trimethy]- 
acetate CIBA) 


MEDICAL HORIZONS | \J MotayPM. = 


2/2095m 
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ECONO-DISH* 


New Disposable 
Petri Dish 


*PATENT APPLIED FOR 


Saves time, 
costs less 

to use, store, 
handle, or ship. 





Plastic bag seals air 
in: contaminants out. 





Heat sealer gives air- 
tight seal to bags. 





December, 1955 





Adaptable for all conventional 
eulture techniques. Developed in conjunction 
with Stanley Marcus, Ph.D., University of Utah, 
College of Medicine. Made of especially treated 
paper and plastics, no time is lost washing Econo- 
Dish before use. Being disposable, the labor of 
cleaning, re-washing, and sterilizing is completely 
eliminated. Light in weight, easy to store and handle 
in quantity, particularly in mass field tests, huge 
savings are effected in transporting. Autoclave at 
115° to 120° C. for 15 minutes or longer. Elimina- 
tion of glass breakage and disposal by chemical 
sterilization and incineration reduces chance for con- 
tamination. For all clinical and hospital laboratories; 
ideal for public health laboratories, especially for 
mass field tests: industrial laboratories (food cul- 
tures, etc.); milk and water testing laboratories. 
Over-all approximate dimensions, assembled: 96 mm 
in diameter: 25 mm thick; bottom section, 93 mm 
by 18 mm: top section, 96 mm by 18 mm. 





JL36680—Econo-Dish, per carton of 25.........0. $ 2.50 
Per case of 20 cartons (500 dishes) .........cccscesee 38.00 
In 5 case lots (2,500 dishes), per cases ........ 33.00 
In 10 case lots (5,000 dishes), per case........... 29.00 
In 20 case lots (10,000 dishes), per case.......... 25.00 
JL-T-118—Petri Dish Sealing Bags.* Polyethylene, 
per 100 $ 2.50 
Per 500......$10.75 In 5,000 lots, per 1,000...... 105 





JL-T-120—Electric Heat Sealer for polyethylene bags, 
thermostat controlled: 115 volts, AC, each........ $10.95 


*Necessary for long periods of incubation. 


ALOE SCl ENTIFIC DIVISION OF A. S. ALOE COMPANY 


LOS ANGELES e 
DALLAS 


SAN FRANCISCO e SEATTLE e MINNEAPOLIS e KANSAS CITY 





5655 Kingsbury, St. Louis 12, Missouri 


NEW ORLEANS e ATLANTA e WASHINGTON, D.C. 


Page 23 








announcing the NEW 


AO-BAKER 
INTERFERENCE 
MICROSCOPE 







oud. i 3 . . » SO accurate that it 
Rie can resolve 35,000 
units of measurement in 
the thickness of this page. 


American Optical has joined forces with C. Baker of Holborn, Ltd., England, 
to make available to American scientists one of the major advances in micro- 
scopy within recent years. 

The NEW AO-Baker Interference Microscope measures with astounding 
accuracy ... even to 1/300 of a wave length. Not only does it permit inter- 
ference measurements of optical thickness to a high order of accuracy, but it 
also affords a practical and reliable method of phase contrast and variable 
color phase contrast microscopy. Its function extends far beyond that of the 
normal phase microscope because the phase changes, visible in it, can be 
measured and converted into other information, such as total protein content 
of a cell or water content of a living cell. Innumerable important measuring 
applications for this instrument are constantly being discovered. 

Two types of achromatically corrected objectives and matching condensers 
are offered, shearing and double-focus, in powers of 10X, 40X and 100X 
(water immersion). The shearing system is particularly suitable for measure- 
ments of separated features such as single cells whereas double-focus has 
been found more useful for examination of continuous specimens, such as 
sections. The NEW AO-Baker Interference Microscope has been carefully 
designed to provide an extremely accurate instrument with a minimum of 
adjustments. The latter can be made very quickly and are surprisingly simple 
to operate. Specimens require no special preparation. Theoretical treatise on 
transmission microscopy available on request. 


Dept. 16. Please send illustrated catalog be 
. . | on the NEW AO-Baker Interference Micro- | 
merican tical scope and the Theoretical treatise on ' 
Pp | transmission interference microscopy. 

| BOP ipso cet cusb cx cy cokuauask ieee erase orsecsclbeeeo eee ashe 
U9) INSTRUMENT DIVISION | l 
BUFFALO 15, NEW YORK IN ih a a ae es ee ci | 
| CORO APE DOT REE Sy State....... | 
PRES, ro 
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Copies of a new “Appli- 
cability Chart” which 
shows the range of 
biophysical recording 
possibilities of a 154M 
Poly-Viso (and other 
Sanborn recording sys- 
tems), together with 
references to required 
amplifiers and trans- 
ducers, will be sent 
on request. 








NEW 
Sanborn MODEL 154M Four- channel 


POLY-VISO 


offers even wider use 
in biophysical research 
through greater versatility 
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New advantages are made possible 
by important improvements in the 
basic assembly, plus a new unit- 
" , packaging of that part of 
® the circuitry which the user 


| x chooses, or changes, for dif- 
o @ ferent measurement problems. 











A 150M recording system starts with a standard basic 
assembly comprising principally a mobile metal 
cabinet which contains a Driver Amplifier- Power 
Supply unit (B, above) in each channel, and a complete 
recorder assembly. 
The user then plugs into each channel a Preamplifier, or 

“front end,’ to suit his recording problem. For example, in the 
illustration above, a Carrier Preamplifier (A) is shown in position to 
be plugged in; and two ECG/General Purpose Preamplifiers (two top 
channels) and a Low Level Preamplifier (third channel) have already 
been plugged in. 

Available Preamplifier types now include: ECG/General Pur- 
pose, DC Coupling, AC-DC, Carrier (Strain Gage), and a Low Level 
(Chopper). 

A ‘150” system need contain only those elements specific to your 
application, and if your requirements change, you can quickly and easily 
change the combination of preamplifiers to suit the new recording 
problem. 

Other features of a 154M Poly-Viso include nine standard paper 
speeds (from 0.25 to 100mm /sec.); extended frequency response; 
easier paper loading, stylus servicing and better view of chart during 
recording; zndividual channel stylus temperature control; improved 
regulated power supply; control of input signals by attenuator ratios 
of 1, 2, 5, 10, 20, 50. 








SANBORN COMPANY 


195 Massachusetts Avenue 

















Cambridge 39, Massachusetts 





December, 1955 














A HOMOGENIZER 
SHOULD BE! 












al 


THE VIRTIS 


(45,000 RPI 







THE 
|NEW Low cosT 


VIRTIS 


(23,000 R.P.M.) 
















Hi 
Both the VirTis “45” and the new Low Cost VirTis “23” — y 
possess many exclusive features making them by far the 
most expedient tools yet developed for laboratory homogenization. 


@ Unprecedented Speed—The “45” and “23” are 
equipped with a rheostat permitting speeds from 
100 to 45,000 RPM and 100 to 23,000 RPM 





respectively. 
@ As Little As 15 Second Homogenizing Time— Automatic Extraction 
Razor sharp cutting blades and uniquely designed , 
fluted homogenizing flasks assure maximum efh- with 
ciency even under high torque loads. 
@ Safe, Aerosol-Free Assembly of Teflon—Fits snugly EXTRACTO-MATIC 


atop flasks. Will safely contain dangerous aerosols 


; : % .s sures faster, simpler, more 
and protect against outside impurities. _ neerts Tenet, eS 


complete extractions. Rocker arm 





Es Superior Top Drive Design—Eliminates heat for- gently swings up to 8 “pyrex” 

mation in homogenizing flask and assures against separatory funnels through a 90° 
= 8 Pp 7 . . 

leakage. arc to give the complete agitation 

@ Quick Changeover From Micro to Macro Work— ~ ger aigaa so necessary 

4 - r 1 ° 

shaft, blades and flasks can be rapidly changed. as 

@ Many Handy Attachments—A variety of homog- Write E. Machlett and Son 
enizing flasks assure maximum efficiency from 0.2 for complete details today. 





to 450 ml with the “45” and from 0.2 to 200 ml 
with the ‘23’. 
@ Easy to Autoclave—Shaft, blades, flasks and aerosol- 
free assembly may be placed in autoclave as a unit. 
L63-185G VirTis ‘45°’ as illustrated, complete with cooling 


cup, 450 ml flask, macro blade assembly and teflon aerosol-free 
eee ene te ee $236.00 


L63-185X New Low Cost VirTis ‘‘23”’ as illustrated complete 
with cooling cup, macro blade assembly, 250 ml flask and teflon 
|S ee ee ee $130.00 


Prices F. O. B. New York, N. Y. 
For details write today. 


HLETT. & SON W@ROD 


1 COMPLETE SERVICE FOR THE LABORATORY 
APPARATUS * INSTRUMENTS * CHEMICALS * GLASS BLOWING 


















EMsONGLAS 
. 


TELETYPE 


220 EAST 23rd STREET * NEW YORK. 10, N. Y. N.Y. 1-2444 
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for optimum phase contrast observations 





) faite PHASE CONTRAST equipment 


Without staining and without specimen destruction the differentiation of fine structural details is in many 
instances made possible only by viewing microscopic objects with Leitz PHASE CONTRAST. 





Only Leitz PHASE CONTRAST Equipment with the unique Heine condenser permits instantaneous and contin- 
val transition from bright field to phase contrast and to dark field. Use of polarizing filters with PHASE CONTRAST 
permits observation of anisotropic effects. 





Within seconds this transition is easily performed by turning the condenser knob, thus changing the light path 
as required and permitting comparative study of structures visible in phase contrast with those seen under bright 
or dark field. 


Leitz PHASE CONTRAST Equipment can be used with any microscope. The Leitz DIALUX, as illustrated, with Leitz 
PHASE CONTRAST Equipment is an ideal combination. 


OO OOOO OHO EEE EEE EEEEEEEEOEAEEEEESEEEEEESED Sweeeccos, 


E. LEITZ, INC., Dept. L-12 
468 Fourth Ave., New York 16, N. Y. 


Please send me the PHASE CONTRAST Equipment brochure. 


Name. 





Street. 





City Zone State 








E. LEITZ, IiNC., 468 FOURTH AVENUE, NEW YORK 16, N. Y. 
Distributors of the world-famous products of Ernst Leitz, Wetzlar, Germany 
CAMERAS - LENSES - MICROSCOPES - BINOCULARS 
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a new centrifuge* 


for blood banks 
$75 


BASIC OUTFIT of stand- 
ard drive unit, 4 heads, 
1 board and 1 pedestal 


OPTIONAL... De luxe drive 
unit with automatic timer 
— $10 extra. 

Splash -guard/shield — 
$6.75 extra. 


BLOOD GROUPING CROSS MATCHING 


CELL 
SUSPENSION RECIPIENT RECIPIENT SERUM 
SPECIMEN PLUS CELLS FROM 


i DONOR 
| ANTLB | DONOR CELLS ¥ 
| i A } = = A +—— HEAD 
+5 He: i : Scape ee i j 


SERUM | ANTILA ANTI-Rh 
> — 


SERUM» | | | 


CELLS —» 





FAST AND FOOLPROOF ... time for spinning loaded heads is just 25 seconds as compared 
with 1 to 2 minutes by conventional centrifuges. Coombs cross-matching with Hemo-Fuge 
requires only 3 minutes. Using 1 board and 1 head, it is possible to perform ABO and Rh 
typing tests simultaneously on 12 blood specimens. 

Different size heads (see below) are both removable and interchangeable. All-important from 
a safety viewpoint is the fact that these heads lock firmly on the test board in only 1 position 
... returning to this same position after centrifuging so that tubes are in the same location 
within the head. Exact identification of any test with its original specimen is accomplished with- 
out labelling reaction tubes. Though firmly positioned, heads are effortlessly released. 


Heads available to accept either conventional 10 x 75 mm serology test 
tubes or Kahn tubes, 12 x 75 mm. In ordering, please specify which tubes 
are being used. 


*New England Journal of Medicine 250: 7 1-73 
(1/14/54), Alan Richardson Jones, M.B., 
B.S. (Lond.) 


WRITE FOR FREE BOOKLET 


MACALASTER BICKNELL PARENTERAL CORP. 


Dept. G, 243 Broadway, Cambridge 39, Massachusetts 





BRANCH OFFICES: Chicago, Cleveland, Millville, N. J., New Haven, 
New York, Syracuse, Washington 
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*send for your 
infectious mononucleosis free trial samples 


differential test reagents J 


hyland beef erythrocyte antigen (refined) 


(5 cc. vial) 





Compare this color-free antigen 

with what you have been 

using. Note how rapidly it goes into 
smooth suspension. Notice, too, 

the clarity of the supernatant after 
centrifugation. This refined material requires 
only 0.8 cc. instead of 1.0 cc. per test. 






hyland guinea pig kidney antigen 


(5 cc. vial) 


Try it. You'll like the way the light-colored 
fine grind goes into suspension. 

You'll like the ease of pipetting and 

the sharp, clear results. 


Both antigens are supplied in wide-mouth 
vials for easier pipetting. 


mail coupon for free trial samples 














-------------------------- 
| 
HYLAND LABORATORIES 
| 4501 Colorado Blvd., Les Angeles 39, Calif. 

he | Please mail free samples of Hyland’s Guinea Pig Kidney 
| Antigen and Beef Erythrocyte Antigen (Refined) to: 
: Name 
| Institution 
| Street. 
City Zone State 
; A 
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More and more 





THOMAS Selection 
of Apparatus... 


The 22,000 items listed in our Catalogue and Supplement 


and carried in our stock have been carefully selected 
upon the basis of fifty-five years of experience in pro- 
viding for the needs of laboratories of Chemistry and 
Biology, both large and small. 


All subjected to careful examination 


All of the items have been subjected to careful examination and testing by 
our Technological staff. The choice is therefore based on what we can with 
assurance recommend as being satisfactory for the purpose intended. 


Detailed descriptions 


Descriptions are accurate and detailed and include accessory and replace: 
ment parts. 


A.H.T. Co. Specification items 


Many important specialties and groups of items such as lamp-blown and 
volumetric glassware, rubber tubing, HR-108 rubber stoppers, etc., generally 
listed under the designation “A.H.T. Co. Specification,” are in accordance 
with our designs or specifications. Such items are in our judgment, superior 
in design, performance, accuracy, appearance or durability, to similar 
trade articles. 


Trade marked or branded items 


We list and stock many articles under the manufacturer's name or brand and, 
while the maker is primarily responsible for the design and performance of 
such apparatus, we fake full responsibility—having exercised discrimination 
in our selection—for all trade marked or branded items listed by us. 


Miscellaneous items 


Many of the remaining items such as spatulas, brushes, corks, files, aprons, 
dropping pipettes, etc., are offered under neither our name nor that of the 
maker. They are obtainable in a variety of grades and from competing 
manufacturers. Many of them are not made primarily for laboratory use. 
The grades we have selected are of dependable quality and uniformity and 
will be found highly satisfactory for laboratory use. 





PHILADELPHIA 5, PA. 


Teletype Services: Western Union WUX and Bell System PH-72 








ARTHUR H. THOMAS COMPANY 
johatascries Kebnalouj Afparats and Peagent 


RELY ON THOMAS WEST WASHINGTON SQUARE 
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in prothrombin 





normal heart 











time determinations 


the test of patient safety 


A dependable guide to anticoagulant dosage 
must give accurate, reproducible results with 
plasma from patients who are actually on anti- 
coagulant therapy. Reagents standardized only 
against normal controls may not be accurate 
in the upper ranges of prothrombin time. 


Simplastin (specially prepared thromboplastin- 
calcium) is rigidly standardized against both 
normal and dicoumarolized plasmas, whole 
and in dilution. 


You can confirm the ease, accuracy and uni- 
formity of Simplastin in your own laboratory. 
With the attached coupon you may obtain 
three 20-determination vials of Simplastin. 
Prepare them (simply, with only the addition 
of distilled water) and test each against the 
same plasma of a patient now on anticoagulant 
therapy. 


WARNER-CHILCOTT 


Bane 


Laboratory Supply Division 
113 West 18th Street 
New York 11, New York 


Then repeat, using the same blood and three 
vials of any other thromboplastin reagent (old- 
style or newer type). Compare reproducibility 
for yourself, then judge Simplastin’s ease of 
use, accuracy and dependability. 

For the laboratory, Simplastin saves valuable 
time and effort ... for the clinician, it provides 
a dependable and accurate guide.':?4 
Supplied in boxes of 10: 6-determination or 
20-determination vials. 


1. Schilling, F. J.; De Natale, A., and Mottram, F. C.: Am. 
J. M. Sc. 222:207 (Aug.) 1951. 2. Shapiro, S., and Weiner, 
M.: J. M. Soc. New Jersey 48:1 (Jan.) 1951. 3. Shapiro, S., 
et al.: Am. Heart J. 40:766 (Nov.) 1950. 


Simplastin 


simple for the technician 
accurate for the clinician 





Without obligation on my part, please send me 


three 20-determination vials of Simplastin. 


INSTITUTION 


ADDRESS 





myocardial infarction 





He brought snow 


to New Guinea 





ECEMBER 24, 1944. The captured, re- 

built airstrips bake under a blazing 
sun. No breeze stirs the kunai grass. The 
dim, weather-stained notice clinging to the 
mail-room door tells you Jap subs sank the 
ship carrying Christmas packages. 

If you punch two buttons at once on the 
walkie-talkie, you can tune in on the Jungle 
Network. The song you hear is a favorite all 
over the Pacific. It seems to bring you home. 
“I’m dreaming of a white Christmas...”* 

The man who wrote that song is an expert 
at cheering up troops. In 1918, Private Irv- 
ing Berlin wrote his first all-soldier show, in 
1942 his second: “This Is The Army,” with 
which he toured almost every theater of war. 

Berlin is also an expert at coming up the 
hard way. Immigrant to America at 5, on 
his own at 19, his first song earned just 
thirty-three cents. But Berlin always kept 
trying and never lost faith. 

His hard-working, confident drive is a 
trait Americans set great store by. And 
Americans have a lot of it. Which helps 
account for the fact that our country’s Sav- 
ings Bonds are one of the world’s finest 
investments. 

For the drive of 165 million Americans 
stands behind these Bonds. 

That’s why it’s such a sound idea for 
every American—for you—to invest regu- 
larly in U.S. Series E Savings Bonds, and 
hold on to them. 


*Copyright 1942, Irving Berlin. 
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It’s actually easy to save money—when you buy 
Series E Savings Bonds through the automatic 
Payroll Savings Plan where you work! You just 
sign an application at your pay office; after that 
your saving is done for you. The Bonds you re- 
ceive will pay you interest at the rate of 3% per 
year, compounded semiannually, when held to 
maturity. And after maturity they go on earning 
10 years more. Join the Plan today. Or invest in 
Bonds regularly where you bank. 


Safe as America~ 


US. Savings Bonds 





The U.S. Government does not pay for this advertisement. 
It is donated by this publication in cooperation with the 
Advertising Council and the Magazine Publishers of America. 
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For a Fast Tab in 
the Lab... 









VEEDER-ROOT 


Hand Tallies 


aid Blood Count 


These handy instruments have simplified blood 
counts in hospitals and labs from coast to 
coast. They’re fast. They never forget. Nestled 
in either hand, the other hand is free for 
phone, adjusting microscope, handling slides, 
pencil work. Slightest lever pressure adds 
each count. To reset, just turn reset knob to 
zero. Take the chore out of differential and 
red and white count—order Veeder-Root 
Hand Tallies today or write for details. 






QUICK FACTS — Single counter counts up to 
10,000. White figures, black background. 
($8.30 each.) 


Double Counter — figures on one unit, white on 
black, other unit, red on white. Each unit 
counts to 10,000. ($18.85 each.) 





If not available 
from your Medical 
Supply House, use 
coupon below. 


Veeder-Root 
“The Name That Counts” 
World's Largest Makers of Counting Devices 


VEEDER-ROOT INCORPORATED 
HARTFORD 2, CONN. 


Please send me descriptive folder of Veeder-Root 
Hand Tally Counters, together with current prices. 
PUMMEE cin 66s 41s 0s sie's sities aes oie eine oem cies ae 
6s EEE ae 
Please send me.......... 5 Single. Hand 


Tallies C.O.D. 
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KLETT SCIENTIFIC PRODUCTS 








Klett-Summerson Photoelectric Colorimeters, Colorimeters, 

Nephelometers, Fluorimeters, Bio-Colorimeters, Comparators, 

Electrophoresis Apparatus, Glass Standards, Glass Cells, 
Klett Reagents 












THE KLETT-SUMMERSON 


PHOTOELECTRIC 
COLORIMETER 


Developed with the requirements of 
routine colorimetric analysis particular- 
ly in mind, but has found application in 
a variety of unusual analytical proce- 
dures as well. No logarithm tables or 
“calibration curves” on semilogarithmic 
paper required. The concentration of 
unknown is obtained directly from the 
scale reading by simple calculation. 


$205 


KLETT 
BIO-COLORIMETER 


The visual color- 
imeter illustrated 
presents a num- 
ber of outstanding 
features making 
it ideal for clinical 
or research work. 
Built on the most 
modern mechani- 
cal and optical 
principles it is 
widely accepted 
for its accuracy 
and durability. 


Klett MANUFACTURING (CO. 


179 EAST 87th STREET, NEW YORK, N. Y. 






















































American Cancer Society 
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There certainly is in our house. 


Where there is activity against cancer, there 
is the physician. It is no secret to any of you 
that the doctor contributes long hours to the 
needy cancer patient in clinics, in hospitals, 
in homes. It is your office of which we boast 
when we say “every doctor’s office a cancer 
detection center.” 


Less well known is the fact that hundreds 
of your colleagues, as directors of the Amer- 
ican Cancer Society nationally, in Divisions, 
and with Units, bring the best medical 
thought to our attack on cancer by educa- 
tion, by research, and by service to patients. 
The entire professional education program 
is planned for doctors by doctors. 


The occasion for this brief salute is April, 
the Cancer Control Month. This year, 1955, 
marks the tenth anniversary of the reorgani- 
zation of the American Cancer Society and 
the launching of the post-war attack on 
cancer. Much has been achieved—far more 
remains to be done. 


We are grateful for your help in the past— 
and we rely on your continued support. We 
count heavily on the doctor in our house. 


Jour. of Lab. & Clin. Med. 


























10th ANNIVERSARY 


XENOPUS LAEVIS FROGS 
exclusively PREGNANCY TESTING 


THE “WONDER FROG” FOR 


Thanks to our legion of friends who have made 
it possible for us to maintain in Maryland the 
Xenopus Laevis Capital of the Western Hemi- 
sphere. All shipments Air Expressed in our pat- 
ented lightweight disposable container. Our 
Anniversary folder, listing new low prices and 
new items sent upon request. 


JAY E. COOK, Importer 
Cockeysville, Maryland, U.S.A. 











HAMILTON LABORATORY ANIMALS, INC. 


Specialist in breeding of HLA Albino Rats and HLA Albino Swiss Mice. 
Prompt and efficient service. Dependable animals. 


Office: 200 Brotherhood Bldg., 1015 Vine St., Cincinnati 2, Ohio 








HAMSTERS GUINEA PIGS RABBITS WHITE MICE AND RATS 
Satisfactorily shipped 1500 miles and more — Large supply 
For prices and information, write, wire, or phone 


HILLTOP CAVIARY 


Phone 286 Established 1928 Scottdale, Pa. 
(near Pittsburgh) 








¢ ALBINO RATS & MICE 40 years’ experience—proven dependability 


* GUINEA PIGS RESEARCH SUPPLY CO. 
¢ RABBITS 2436 West York St. Philadelphia 32, Pa. 








WHITE MICE HAMSTERS RABBITS 


Send for price list. References furnished on request. 
J. E. STOCKER + Ramsey, N. J. « Phone: Ramsey 9-1064 














LABORATO RY Albing ng Strain 
Ibino Guinea Pigs 


A N | M A LS Albing NZ Rabbits 


Hamsters - ALBINO FARMS 





F P. 0. Box 331 
since 1929 | RED BANK, NEW JERSEY 


































Year ’round supply of selected large, healthy, male frogs for latest pregnancy 
test (99% accuracy). Cost negligible. Negative test animals can be used 
repeatedly. Results in less than two hours. Prompt shipment anywhere, by air 
to distant points. Prices include screened shipping crates and boxes. 


Frogs. With complete directions for use and care. Dozen __-- 6.00 
ny INE INURE RIDIN ceca i i i ie eens 7.00 
Isolation Jar, 5’’ x 7’ with weighted metal cover ____-------~ 3.50 
Frog pregnancy test kit, complete, 14 items including 

I PR ae UN ae ca caret cee ee ern nimeniasas. SSO 





Renei pipiens Est. 1919 


NEW YORK SCIENTIFIC SUPPLY CO. - - - - 28 West 30th St., New York 1, N. Y. 


Headquarters for Live Frogs 




















RABBITS GUINEA PIGS 
Developed and housed to insure best results in all types of tests 
Continuous supply and prompt shipment FOB Indianapolis 


PAUL HAMM RABBITRY R&.R. No.4 Phone 530-W3 Greenwood, Ind. 











NATIONAL LABORATORY ANIMAL COQ. 


Laboratory Animal Husbandrymen 
RABBITS—GUINEA PIGS—=WHITE RATS—WHITE MICE 


Reliable Animal for Significant Results 
PO Box 325b, Creve Coeur, Mo. Phone—=WY¥down 6379 








Live Bufo Marinus Toads for Pregnancy Diagnosis 


Selected Male Bufo Marinus Toads, of known sensitivity, for latest pregnancy testing 
technique. Complete line of Chemicals and Reagents for new, simple, rapid 10 minute 
concentration technique. Lab Manual available. Toads re-usable. Male Bufo Marinus 
Toads $15.00 Dozen. Lot prices on request. 


NATIONAL REAGENTS 2161 Main St. Bridgeport, Conn. 








TACONIC FARMS, Ine. 


Germantown, New York 


SWISS MICE Booklet Sent on Request 
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MULTIDISKS 


More Economical—More Accurate 
For Tests of Bacterial Sensitivity to 
Antibiotics—Sulfonamides 
Other Chemotherapeutic Agents 


Simple to Use—Just place 1 six-tipped 
MULTIDISK in a petri dish—takes 1 the 
time. 

Labor Saving—Fewer jars and bottles to 
handle. Less inventory and record keeping. 
Less Contamination—The cover of the petri 
dish need only be lifted once instead of 3 
to 6 times. 


Uniformity—Moisture on agar surface is 
less likely to affect relative size of the zones 
of inhibition since all tips of a MULTI- 
DISK are part of same piece of paper. 


Clinically Accurate—Numerous investigators 
have demonstrated “good correlation be- 
tween laboratory determination and _ the 


9 


clinical course of the patient.’ 2, 3 4 





MULTIDISKS are available in 3, 4, 5, 6, 7, 8, and 9 tipped disks. Special MULTIDISKS 
on order at slightly higker price. 


Send for brochure describing MULTIDISKS and method 


of using this new sensitivity test. 


1. Antibiotics & Chemotherapy, Vol. IV, No. 9, Sept, 1954 
4. Nebraska M. J., 37: 251, 1952. 


3. Antibiotics & Chemotherapy, Vol. II, 30, 1952 


2. Antibiotics & Chemotherapy, Vol. IIT, 409, 1953 


CASE LABORATORIES 


Bacteriological Culture Media 
515 N. Halsted St., Chicago 22, II. 









































Nessler Compound Paragon 
(Dry Granules) 


for the simplest method of preparing 
Nessler Solution which will not be 
affected by the amount of carbonates 
ordinarily present in sodium hydrox- 
ide. The granules and the resulting 
solution will remain stable for years. 


$1.90 per bottle (68 grams) sufficient 
for one liter of Nessler Solution, 
which is made by simply dissolving 
the contents of bottle in 10 per cent 
sodium hydroxide solution. 


Convince yourself by ordering Ness- 





Benedict Compound Paragon 


Qualitative— Quantitative 
(Dry Granules) 


You can now have perfect Bene- 
dict Solutions (qualitative or 
quantitative) for the determina- 
tion of sugar in urine by simply 
dissolving the granules in water. 


Packed in two convenient sizes: 


QUALITATIVE QUANTITATIVE 
P501—for 1 liter P611—for 1 liter 
P520—for 1 gallon P631—for 1 gallon 


Priced so that each qualitative 
test costs % of a cent, when pur- 
chased in lots of 12 gallons (1 


ler Compound Paragon. Available case) ; slightly higher when 
for immediate delivery. purchased in smaller quantities. 
Efficient Convenient Economical 


Manufactured exclusively by 





PARAGON C. & C. CO. INC., 2540 Belmont Avenue, New York 58, New York 
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Angel of Mercy — Modern Version 





(ARC Photo) 


BLOODMOBILE’S COMING—Red Cross Bloodmobiles like this one travel thousands of 
miles yearly to obtain the blood so vital in keeping Americans alive and healthy. Call 
the Red Cross today—make an appointment to give a pint of blood. 


YOU know when blood is needed it’s needed immediately and often in large quanti- 
ties . 


YOU know when sickness or accident or disaster hits an individual or family or com- 
munity, it’s seldom announced in advance—it strikes quickly, suddenly. 


YOU know when the chips are down, people generally help in whatever way they can. 


Blood donors? When you, the doctor, need blood for your patient you seldom have 
time for locating a donor, drawing his blood, grouping and typing the blood, crossmatching 
it with the patient . . . time runs out. ' 


Blood must be donated before the need . . . a safety measure. 


Every 20 seconds in 1953 some hospital patient in the United States received a blood 
transfusion. If the nation’s civilian ill and injured are to continue getting the blood they 
need, / out of 20 persons 18 through 59 years of age will have to make at least one blood 
donation a year. 


It is estimated that there are 31,000,000 healthy persons 18 through 59 who are will- 
ing to give blood if they believe it is necessary. YOU can help convince these people that 
a blood donation before the fact is as much a national safety measure as good brakes on a 
car. 


YOU can encourage people to make a blood donation once or twice a year through 
the Red Cross Blood Program, the community nonprofit blood bank, or the hospital in your = 
community. , 


YOU can help people help you save lives! 


34: 
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Lyophilized 


COMPLEMENT 


pooled guinea pig serum 
preserved by desiccation in 
vacuo from the frozen state 


2cc size ampul $0.70 
5cc size ampul 1.60 
10cc size ampul 3.00 


fresh serum titre guaran- 
teed. 


Shipped anywhere 
in the United States 


TEXAS BIOLOGICAL 
LABORATORIES 


P. O. Box 722 
Fort Worth 1, Texas 





PHOTOVOLT Densitometer 
for Paper Electrophoresis 





A precision instrument for convenient 
and speedy evaluation of strips of filter 
paper in paper electrophoresis 


Write for Bulletin #755 to: 


PHOTOVOLT CORP. 
95 Madison Ave. New York 16, N.Y. 


ALSO: 


Colorimeters pH Meters for Blood pH Interference Filters 
Fluorimeters © Fluorescence Comparators Multiplier Photometers 
for Diagnex Test Hemoglobinometers 


Exposure Meters for Photomicrography 


Nephelometers 











ENZYMATIC REAGENTS 


URICASE—Highly Purified 
ALCOHOL DEHYDROGENASE 
MALIC DEHYDROGENASE 
BETA GLUCURONIDASE 


WORTHINGTON BIOCHEM. CORP. 


Freehold, New Jersey 





















Alb. 
’ PAPER ELECTRO- 


PHORESIS STUDIES 
BLOOD PROTEINS 





BELL & BELTZ LABORATORY 
3432 N. Broad St. 








Philadelphia 40, Pa. 







FOR MEN AND WOMEN! 
A 

jp, WORTHWHILE 

a CAREER 


ae,” IN 
LABORATORY 
TECHNIQUE 


THE GRADWOHL SCHOOL OF LABOR- 
ATORY TECHNIQUE is an ethical school, 
manned by competent ethical physicians and 
technologists and enjoys a high rating among 
the medical profession. ... Graduates placed 
in desirable positions in 1943. Gradwohl 
graduatesare recognizedas expert technicians. 
Course includes—Clinical Pathology. Hema- 
tology; Serology; Applied Bacteriology; Basal 
Metabolism; Blood Chemistry; |Electrocardio- 
graphy; Parasitology; Tissue Cutting and 
Staining and X-Ray Technique, 
ENROLL NOW for priority. 12 mon- 
ths course; 6 months internship. 
Classes start Jan., March, July, 
Sept., Oct. 

31st Successful Year 


8 
SCHOOL OF 
GR LABORATORY 
TECHNIQUE 


Under the Personal Supervision of 
R. B. H. Gradwohl, M. D., Se. D., Director 
3514 Lucas Av. St. Louis, Mo. 
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